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This Bailey Boiler Control 
Panel insures high efficiency 
in the use of Fuel-Dollars at 
a Western Chemical Plant. 


What's Your Fuel-dollar Efficiency? 


\ dollar's worth of fuel has the same potential 
energy. no matter who's boiler it fires. But how 
much of the energy actually gets converted to 
a usable form depends on how you operate 


your boiler. 


That's where Bailey Controls can help. And, 
here's why, we believe. you'll get better fuel- 


dollar efficiency with Bailey: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 


boiler control sy stems. 


. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control. 


. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 


Sales-Service Engineers are located in more 
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industrial centers than those of any other 
manufacturer of boiler control systems: you 
get prompt, experienced service with a min- 


imum of travel time and expense. 


For better fuel-dollar efficiency — for more 
power per fuel-dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey En- 
gineer to arrange a visit to a nearby Bailey in- 
stallation. We're proud to stand on our record: 


More power to you!” 
. A-109-1 
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SILENT SOLDIER FOR DEFENSE! 
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Factory, Farm and Fighting Front... 


4 
op 
© On the Korean front, on farms deep in the heart of America, Hiy 6 aos \ ‘ 
in factories geared to the needs of defense . . . New Departure 
Ball Bearings are worthy warriors. 
¢ Back of the implements of War and Peace stand the 


machines that produce them. Designers and builders rely on 
New Departure to simplify production problems. For instance, 
Sealed-for-Life bearings, originated by New Departure, elim- 


inate separate seals and lubricating fixtures. 

¢ The Great Ball of New Departure is the symbol of engineer- BALL BEARINGS 

ing excellence. A staff of application engineers stands ready 

to aid machine tool designers and builders. Keep your eye 

on the BALL to be sure of your BEARINGS! NEW DEPAR, URE » DIVISION OF GENERAL MOTORS « oRISTOL, CONNECTICUT 
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Plasma For A Failing Process 


Throughput usually suffers when any 
part of your process gets too weak to 
keep up with the rest of your system. 
Here’s how one company we know 
prevented such a problem. 

Chlorinated hydrocarbons for use 
in plastics had to be weighed. Test- 
tube accuracy without metallic pick- 
up, contamination or discoloration 
was essential. Stability had to be 
maintained with sub-zero tempera- 
tures. 

The answer: jacketed weigh tanks 
on suspended scales. Passage be- 
tween shells gave ample circulation 
for coolant, while a nickel-clad steel 
inner shell assured purity, gave fast, 
uniform heat transfer. Easy low-cost 
maintenance and long life also 
resulted. 


Where did this solution come from? 
It was the result of cooperative de- 
velopment between the engineering 
staffs of progressive Equipment 
Builders, process engineers and ma- 
terials suppliers. In developing such 
equipment, these better builders reg- 
ularly turn to Lukens for its know]l- 
edge of materials, as well as its wide 
range of low-cost clad steels. 

Even with new equipment hard to 
get, these builders can often recon- 
dition what you have for better, 
more profitable production. For 
their names, write us today, explain- 


ing your problem. —- 

Manager, Marketing (wees 
Service, 402 Lukens nae 
Building, Coatesville, Jy «rs 


Pennsylvania. 


LUKENS STEEL COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE + PLATE SHAPES + HEADS 


+ CLAD STEELS 
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A 2-DRUM Steam Generator 
with complete furnace cooling 


A50 year experience with 2-drum boilers is reflected 
in this modern design. Today's ERIE CITY “VC” 
incorporates scores of design, manufacturing and 
installation improvements. The Erie City “VC”, as 
described in our latest catalog, offers high capacity 
in a compact design which saves space — lowers 
installation and maintenance costs and assures good 
operating characteristics with a wide choice of fuels 
and firing methods. New Catalog VC-3 describes the 
Erie City modern 2-drum Steam Generator in detail. 


You can depend on Erte City for sound engineering 





ERIE CITY IRON WORKS - 2x, 72. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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Ohio, Elementary 
ventilated by “Buffalo” Fans 
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tk 4 > 
[1s ELEMEWTARY! 


educators, industrialists, businessmen 
in all fields have found this out. And 
thousands of them have found that 
you can always rely on “Buffalo” to 
solve your air moving problem to 
complete satisfaction. Why not write 
us about your job for air—we'll give 


Children in the Perrysburg, Ohio, 
Elementary School are indeed fortu- 
nate. Nothing has been overlooked 
to give them the finest educational 
environment—a completely modern 
building with all facilities, including 
ventilation by four “Buffalo” Limit- 





BUFFALO 


Load Fans like the one shown at left. 
These quiet, high-efficiency fans are 
widely recommended for the big air 
moving jobs in air conditioning and 
ventilating. 


Whether you're concerned with build- 
ing young minds and bodies, or ma- 
chine parts, adequate ventilation will 
help you get better results. Leading 


Oe 









you the right answer, with engineering 
facts to back it up! 


Perrysburg, Obio, Elementary School. 
Architects: Britsch & Munger, Toledo. 
Heating & Ventilating Engineers: Mr. 
P. J. Boes and the late S. D. Bryce, 
Toledo. Heating Contractors: PF. C. 
Biebesheimer & Sons, Toledo. 


FIRST FOR FANS 


GE COMPANY 









148 MORTIMER ST. BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener,Ont. Sales Representatives in all Principal Cities 


PRESSURE BLOWING ieelelti ie HEATING FORCED DRAFT 
AIR CLEANING INDUCED DRAFT EXHAUSTING 











AIR TEMPERING 


VENTILATING 
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for Greater Strength and Lighter ffJeight 
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ROM COILED STRIP, you can cold-roll-form plain 
ern channels and Z’s up to 2” thick. Or you 
can design shapes to fit your own special needs, at a great 
gain in strength, or saving in weight, or both. This saving 
often amounts to more than the entire conversion cost. 


Illustrating the high strength-weight ratio of roll formed 
shapes is their universal use in airplane construction. A 
few other applications are steel towers for various pur- 
poses; framing members for light buildings; partition 
studs and joists; window frames and sash; doors and 
trim; metal furniture and fixtures, etc. 


OLD-ROLL-FORMED 








_ 





Structurals| 


Output of a Yoder Cold Roll Forming Machine, with 
one operator and a helper, is normally at the rate of 
4000 to 6000 feet per hour, making the conversion cost 
a small fraction of a cent per foot. The machine, there- 
fore, may be profitable even if operated only a few days 
per month. Other operations such as coiling, curving, 
notching, etc., can be combined with roll forming. 


Tell us about your needs in light structurals and we shall 
be glad to submit recommendations and estimates, with- 
out cost or obligation. Illustrated Hand Book on Cold 
Roli Forming on request. 


THE YODER COMPANY « 5499 Walworth Ave., Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 








hy 


controlled 


roulation 
oilers 


og 
COMBUSTION 


ENGINEERING— 
SUPERHEATER, INC. 


200 Madison Avenue, New York 16, N. Y. 





Public Service Electric 
and Gas Company 


The C-E Unit shown above is one of two duplicate units presently 
under construction at the Kearny Generating Station of the Public 
Service Electric and Gas Company at Kearny, New Jersey. Con- 
struction work for the new capacity is being performed by United 
Engineers & Constructors Inc. 

Each of these units is designed to serve a 145,000 kw turbine- 
generator operating at a throttle pressure of 2350 psi with a 
primary steam temperature of 1100 F, reheated to 1050 F. 

These units are of the controlled-circulation, radiant type with 
a reheater section located between the primary and secondary 
superheater surfaces. An economizer section follows the rear 
superheater section and regenerative type air heaters follow the 
economizer surface. 

Pulverized coal firing is employed, using bow! mills and tilting, 
tangential burners. Arrangements are made to use oil and/or 
natural gas as alternate fuels. 


8.589 


ALL TYPES OF BOILERS. FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 


6 - Ocroper, 1952 


MECHANICAL ENGINEERING 




















~ 


waste! | 
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American industry is continually searching for new ways to stop 
waste and increase production and efficiency. A good example of this 
is the Koppers-Elex electrostatic precipitator. Shown below are a few 
typical ways industry uses them to combat waste .. . 


BLAST FURNACE GAS must be 
cleaned before it can be used 
as a fuel. Koppers-Elex elec- 
trostatic precipitators clean 
this gas to residuals as low as 
.002 grain per cubic foot. 


FLUE GASES from recovery boil- 
ers in pulp mills contain valu- 
able materials. Koppers-Elex 
electrostatic precipitators re- 
cover several hundred thou- 
sand dollars worth of these 


FLY ASH from power plants and 
factories may drop a blanket 
of dust extending three to five 
miles. Koppers-Elex electro- 
static precipitators stop this 
nuisance and preserve public 
good will. 


materials yearly. 


Gueranteed: All Koppers-Elex electrostatic precipitators are guaranteed to equal or better 
(under tests made by your own personnel) any efficiency or residual content you specify. 











ENGINEERS! You should know about these six design 
features of Koppers-Elex electrostatic precipitators! 


” OPPERS has made sweeping improvements in electrostatic 
precipitator design! For example, double chambers eliminate 
expensive by-pass systems and the resultant loss of materials dur- 
ing inspection or maintenance. And re-entrainment is sharply re- 
duced because rapping is sectionalized. 

Successive collection zones are separately energized to provide 
maximum voltage for highest collection. And because each field is, 
in effect, a separate precipitator, the outage of one field does not 
stop gas-cleaning action. In addition, completely enclosed and com- 
pact ““‘package’’ mechanical or vacuum tube power packs simplify 
installation and operation. “HH —_ 

Another exclusive Koppers feature is the drag scraper which ~*~ Bililea j 
provides continuous dust removal, eliminates plugged hoppers 
and prevents bothersome dust build-up. For detailed information 
on recovery, gas-cleaning or nuisance abatement results write 
today to: Koppers Company, Inc., Precipitator Dept., 320 Scott 
Street, Baltimore 3, Md. 

















“PLATES 

















¢— DUST COLLECTS 
AT BOTTOM 


ctd- Clore Wiis 
PRECIPITATORS 
® 
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If you have a gas-cleaning 
problem, write today to: 
Koppers Company, Inc., 
Precipitator Dept., 320’ Scott 
St., Baltimore 3, Md. 
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For high productivity, the machine of the future 
must perform dependably, without breakdowns, with 
minimum maintenance. The design features shown 
above explain why De Laval heavy-duty worm gear 
speed on woo take punishment year-in, year-out 

. seldom require attention even under the most 
rugged operating conditions. They make a close- 
coupled, compact drive. High ratio reduction permits 
use of efficient, high-s motors and turbines for 
driving many types of industrial machinery. De Laval 
builds all sizes, too . . . from 3” to 30” center dis- 
tances for every type of application. Whatever you 


8 - Ocroper, 1952 


precision- 


High Shock Load 
Capacity 


De Lavel worm gears can take 
“herd knocks". Gear teeth ore 
under a crushing, instead of a 
bending load. Thus they withstand 
extremely high momentary and 
sheck leads, which may damage 
other forms of gearing. 


Standard 14'4° 
involute spur gear 
tooth and old time 
worm tooth. 


+ —~ 90° stub spur gear 
aa tooth. 


yw De Leval Worm Gear 
XX tooth. Note, line of 
pressure falls inside 
of base of tooth. 


manufacture—if you use speed reducers—remember 
that De Laval Speed Reducers are . . . BuILT TO BE 
Bunt-Into a Quatity Propuct. 


FREE Easy Selection Manuals 


New De Laval Manuals G-WBV and G-WWH place 
at your fingertips valuable data on single and double 
selection units. They contain complete selection 
data, hp rating tables and outline drawings . . . 
all set up in easy-to-use form. Write for your copies. 
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made for the machine of the future 
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Heat TrEaTMENT Increases Worm Lire! Carefully selected 
alloy steel for worms is surface-hardened and heat-treated 
in controlled atmosphere, forced convection electric furnaces 
under modern metallurgical inspection and control. This 
heat treatment provides hard thread surfaces and most 


desirable core properties. 


Hoss anp Worms ARE Precision-Cueckep! The profile of the 
worm thread is compared directly with the master worm 
on this specially designed machine. This insures smooth, 
quiet, efficient operation. Use of De Laval master worms 
results in uniformity, correct thread thickness, precise tooth 


contour and interchangeability of parts. 


ous 
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Precision Grinpinc AssurEs ACCURATE THREADs! The most 
modern thread grinding machines available leave nothing 
to chance at De Laval. To obtain perfect contact between 
worm and gear, threads of worm are ground to correct lead 
and contour, using the master worm as a reference. Thou- 
sands of installations have proved these quality standards. 


Gears ARE HopBeD BY TANGENTIAL FEED Process! In De Laval 
gears, the teeth are generated in bronze gear blanks by the 
tangential feed process, recognized as the most satisfactory 
method of producing worm gears. Hobs are designed and 
manufactured b Bs Level to secure close control of quality, 
dimension and form. 


¥ 


Speed Reducers 


DE LAVAL STEAM TURBINE COMPANY 
806 Nottingham Way, Trenton 2, New Jersey 
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3 ways B41 camnelp you 
we nti stable lining 
for catalytic equipment 


__- Engineering 
¥ Today, the same high-caliber engineering that pioneered the use 
of suspended linings for refinery furnaces is available to you for 
castable linings, too. This new B-L innovation is designed to give 
you a serviceable, yet economical enclosure for catalytic equip- 


ment—vessels, lines, cyclones, stacks and ducts. 


Materials 

Two proven A.P. Green Fire Brick Company materials—Sk-7 
and KS-4—combine to provide an enclosure adaptable to abra- 
sion, corrosion or heat problems. Various thicknesses of these 
factory-mixed insulating cements are “gunned” over meshes to 


form a smooth monolithic wall. 


It all adds up to a single co-ordinated source for the three ele- 
ments of a vessel lining or heat enclosure job. In addition to 
high-level engineering and job-tested materials, B-L is prepared 


to offer erection service. It all adds up to one complele package 





one contract and one responsibilily. 


WRITE FOR YOUR COPY OF THIS NEW BOOK: 


“One Source”, a new B-L catalog, is vours 
upon request. No obligation, of course 


BIGELOW-LIPTAK 


le] a eo) am Unit-Suspended Walle+ Archeo 


LIPTAK 2550 W. GRAND BLVD. « DETROIT 8, MICH. 





art, oF IN CANADA 
OU BIGELOW-LIPTAK OF CANADA, LTD., TORONTO, ONTARIO 


ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + DENVER + HOUSTOW + KANSAS CITY, MO. + LOS ANGELES + MINNEAPOLIS + WEW YORK 
PITTSBURGH + PORTLAND, ORE. + ST. LOUIS + ST. PAUL + SALT LAKE CITY + SAN FRANCISCO © SAULT STE. MARIE, MICH. © SEATTLE + TULSA + VANCOUVER, B.C 
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PHILADELPHIA GEARS 


meet your “Specs” ps 


Production headaches? 
Not with Phillie Gears. 
Regardless of quantity, Phillie Gears 
are precision cut, properly heat- 
treated and finished to insure 
complete interchangeability. 
Our Sales and Engineering departments 
are staffed with experienced Gear Engineers 
who welcome your gear design problems. 
Two modern plants, with the finest equipment 
can produce your gears exactly the way you want them. 


For complete gear information wiite for o copy of ovr Geer Cotolog. 


Philadelp hia Gear Works, inc. 


TET een ete eT 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH * CHICAGO + HOUSTON *- LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 


LimiTorque Valve Controls 
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A Lot of Dependability 
in a Small Package 


Thousands of industrial firms 
recognize the Cuno AUTO-KLEAN 
dise-type strainer as an indication 
of protection on lube and hydraulic 
systems. 

They know the machine builder 
has provided the best means of 
keeping fluids clean . . . when he 
has installed the AUTO-KLEAN as 
standard equipment. 

They appreciate, too, the ease 
with which the AUTO-KLEAN 
works. A turn of a handle—peri- 
odically by hand or continuously 
by automatic means—is all that 
is necessary to keep the strainer 
itself clean. This is done without 
stopping flow. And there’s noth- 
ing to replace or renew. 

They also know that the AUTO- 
KLEAN is guaranteed to remove 
100% of the solids larger than 
specified*. .. with minimum pres- 
sure drop. 


The Favorite 


of Designers 


The Cuno AUTO-KLEAN solves 
other problems right on the board. 


It’s compact. A single unit 
handling full flow (from a few to 
more than 4000 gpm) occupies no 
more space than the usual partial- 
flow type. 

You can build it in—or mount 
it externally. Inlet and outlet can 
be in any position. You can install 
it on low pressure or gravity feed 
or suction with no loss of efficiency. 


And you can depend upon it 
lasting as long as the equipment 
on which it is installed because it 
is all-metal and non-collapsible 
and can be made of a wide range 
of materials for various fluids, vis- 
cosities, temperatures and solids 
to be handled. 


*A vailable spacings from .0085 in. to .062 in. 





ine C os 
Dept. 651 A, Seuth Vine S$1., Meriden, Conn. 
Please send information on Cuno AUTO-KLEAN 
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You Can Clean This Fluid Strainer 
Without Stopping the Flow 





Cuno AUTO-KLEAN is the only fluid strainer with “‘comb- 
action cleaning” which permits it to work uninterruptedly. 
Dirt accumulations are dislodged while the straining goes 
on. This can be done automatically. Guaranteed to 
remove 100% of all solids larger than specified. 


Removes More Sizes of Solids 
from More Kinds of Fluids 


Strain fuels, lubricants, process fluids, etc.—AUTO-KLEAN 
Filter fuels, lubricants, process fivids, etc.—MICRO-KLEAN 
Clean row woter, recirculating water, etc.—FLO-KLEAN 
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low cost pneumatic muscles 


CYLINDERS 


ACTUATORS 


CONTROLAIR 
VALVES 


PRODUCTS 


T’s hard to find a machine that doesn’t require 

powerful, linear motion in some part of its opera- 
tion. Clutches must be engaged, objects must be 
grasped and held fast, heavy loads have to be moved 
in a straight line. 

Air is the answer. Pneumatic cylinders exert 
powerful, cushioned force for any holding opera- 
tion. Pneumatic actuators allow hair-splitting ac- 
curacy if you want to position something exactly. 
In addition, you have your choice between a very 
wide range of air controls that permit the most com- 
plex interconnected assemblies. 

But the best part is this: you can buy everything, 
the cylinders, actuators, control valves and the com- 
pressor from one company, Westinghouse Air Brake 
Company, world leader in engineered pneumatic 
control systems. 

There’s a Westinghouse Air Brake Company dis- 
tributor near you; just look in your Classified Di- 
rectory under “Air Compressors.” He'll be glad to 
show you how Westinghouse components can help 
you engineer a better product. 


Factory Branch: Emeryville, Calif. 
In Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 


AIR BRAKE COMPANY 


INDUSTRIAL WESTINGHOUSE 


DIVISION 


MECHANICAL ENGINEERING 


WILMERDING, PENNA. 
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How to maintain 
quality standards in today’s 
expanding production 


Johansson 


’ GAGE BLOCKS 


In precise measurements — as 

laboratory standards, or for regular 
checking of tools and gages — 

you can insure exacting accuracy 

-and guard against costly rejects 

by equipping each department with 
Johansson Gage Blocks. Even with 
today's need to expand production, 

you can maintain established quality 
standards by adding Jo-Block pro- 
tection whenever you add new men 

or machines. 

Jo-Blocks are made in 3 guaranteed 
accuracy standards: + .000002”, .000004”, 
and .000008" per inch. Many accessories 
extend their usefulness. Write for catalog. 
Brown & Sharpe Mfg. Co., 

Providence 1, R.1., U.S. A. 


We urge buying through the Distributor 


Brown & Sharpe \": 
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G-E SPEED VARIATORS, operated by central control panel (above) flexible performance in the 1-200-hp range at moderate cost. For 
were chosen by E. F. Hauserman Co. of Cleveland, Ohio for its even greater accuracy and versatility in automatic operation, 
steel slitting operation. General Electric Speed Variators provide these drives may include amplidyne or electronic regulators, 


These G-E Adjustable-speed Drives 
can help you boost your output, too! 


WHICH G-E DRIVES 
ARE BEST FOR YOU? 


Because only General Electric 
mokes all major types of electric 
adjustable-speed drives, it is best 
qualified to help you select the 
right drive. Send for these inform- 
ative bulletins. 
C1 A This 26-page manual de- 
scribes all four types of drives 
and where to apply them. Bulletin 
GEA-5334. 
CF B Lower cost, simplest a-c drive 
Bulletin GEA-4883. 
G-E THY-MO-TROL* drives assure the Keebler Wey! Oc More flexibility, moderate 
Baking Co. of Philadelphia of proper baking for many cost. Bulletin GEA-5335. 
different products. This electronic control is particularly C D Top performance, 4-10 hp 
Bulletin GEA-5337. 
C1) € Top performance, 1-200 hp 
Bulletin GEA-5336. 


<4@G-E ACA MOTORS give the Ford Motor Company a General Electric Company, 
simple, compact, and lowest-cost method of controlling SectionE 646-19 
pump speeds at its oxygen generating plant, leased from Schenectady 5, N.Y. 
Air Prctiects Inc. This adjustable-speed motor requires Please send me the bulletins checked 
no conversion ee ~an a-c induction motor with D for reférence only 
stepless speed adjustment by a simple twist of a dial, D for planning an im 
*Reg. trade-mark of General Electric Co NAME... 





suited for precise adjustable speed in 1/4 to 10-hp 
drives—offers speed ranges to 100:1 and more. 








COMPANY. 


GENERAL@@ ELECTRIC = |=" 
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Fully air-conditioned Physicians and Surgeons Building, Columbus, Ohio, uses Webster 
Walvector in perimeter heating to compensate for heat loss from large glass exposure 


Webster Walvector, installed under the 
continuous windows and extending only 
about 3 inches from the wall, spreads the 
heat from wall to wall in the Physicians and 
Surgeons Building. A continuous flow of hot 
water is circulated, heated sufficiently to 
completely offset the effect of the cold glass, 
thereby assuring comfort everywhere. 


Top heating efficiency is assured through 
the use of sturdy aluminum fins on copper 


al Surgeons Building, Columbus, Ohio. Completed 
complete air-conditioning. 
Consulting Engineer: 
The Huffman 


Physicians 
1951, features Webster Walvector and 
Architect: Tibbals, Crumley and Musson 
Robert S. Curl and Associates. Heating Contractor 
Wolfe Company. 
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tubing, spaced for maximum effectiveness. 
Enclosures with integral grilles are sturdily 
built of amply heavy steel. Heating ele- 
ments and enclosures are both mounted on 
a heavy gauge mounting angle, sealed 
against the wall with a continuous sponge 
rubber seal preventing any air flow in back 
of the mounting or enclosure. 

The list of advantages of Webster Perimeter 
Heating with Webster Walvector is a long 
one. 


Complete technical data on Webster 
Walvector is available in Bulletin B-1551 
and the experience of the 60-year old 
Webster organization is yours to call upon. 
Get in touch with your Webster Representa- 
tive or write us. 
Address Dept. ME-10 

WARREN WEBSTER & COMPANY 


Camden 5, N. J. Representatives in Principal U. S. Cities 
In Canada, Darling Brothers, Limited, Montreal 


CL) ela lth 


WALVECTOR 


For Steam or Hot Water Heating 
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You can depe™ on 
DIVISIONS OF ASSOCIATED SPRING CORPORATION 




















ve 
Clybour® 
1200 Chicog? \ 


MANUFACTURING CO. 


Corry, Pennsylvania 
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Only the 


CONSOTROL M/52 


gives you all these advantages! 


6 Graphic panel compactness — takes only 3%” 
© x 7%" of panel space. 


For indicating control functions in your console 
or graphic panel instrumentation, no other con- 
troller offers so much for so little money as the 
Foxboro Consotrol M/52 Indicating Controller. 
Compare these combined advantages: 
i A completely self-contained, compact, 
® panel-mounted Indicating Receiver Con- 
troller that costs up to 20% less, installed, than 
usual graphic panel indicating control. 
Simple installation — only 2 connections be- 
® sides the air supply. 
3 Pull-out feature that provides complete acces- 
® sibility of control mechanism from front of panel. 
4 Instrument-type pressure transmitter for 
® driftless remote manval control, instead of usual 
pressure regulator. 
5 Simple 2-position transfer switch and “fool- 
® proof” transfer indicator provide absolutely 
bumpless transfer. 


OXBOR 


REG. U.S. PAT. OFF. 
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RECORDING 


7 “Full-size” performance — control action un- 

® surpassed by the finest conventional-size con- 
trollers. Available in Proportional, Proportional 

with Reset, Proportional with Derivative, Propor- 
tional with Reset and Derivative, and On-Off. 


3 May be used with separately-mounted recorder 
® using conventional circular charts. Up to 6 
records may be combined on one chart with the 
Foxboro Multi-Record Recorder. (Consotrol Re- 
corder-Controllers, featuring full scale 4” strip 
charts, also available.) 


Get full details of this space-saving, cost-saving 
instrumentation. Write for Bulletin 463 describ- 
ing the complete Consotrol Line of graphic 
panel instruments. The Foxboro Company, 
18210 Neponset Ave., Foxboro, Mass., U.S.A. 


* CONTROLLING - INDICATING 


INSTRUMENTS 
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WATER HEATERS 
AT LEVER HOUSE 
New York City 
Architects: Skidmore, 
Owings & Merrill 
Consulting Engineers: 
Jaros, Baum & Bolles 
Contractor: Gillman- 
Rous-Pesce Corp. 





Chief Engineer Edward MacDonald stotes “Performance of Powers Accritem Temperature Regula- 
tors has been highly satisfactory on the 6 water heaters shown above as well as on booster heoter 
for dishwesher ard for controlling cooling of d before discharge to sewer.” 


POWER WATER TEMPERATURE | fomAGoumi tonics, 
CONTROL papery one 


controlling Water Heaters, Heat Ex- 
changers, Jocket Water Cooling for 


ACCRITEM Regulators were selected for LEVER BROTHERS _ Diesel Engines or Air Compressors and 
. z ‘ 2 many Industrial Processes. 
beautiful modern building on Park Avenue in New York City. The 
air conditioning system here is also Powers controlled. accamn weouatos tase aout 
Water heaters in more and more prominent buildings are being — [ : 
equipped with Powers Accritem Regulators because of their — = 





Important Features that Give Better Control § ">, 
and Lower Maintenance 














© Adjustable Sensitivity and over-heat protection. 















POWERS 
3-Way ® Calibrated Dial temperature adjustment. 
FLOWRITE x : : 
Woter Mixing ® Simple, Rugged Construction withstands vibra- 
VALVE tion and insures years of reliable service. 
Used on two ®@ Temperature Ranges 50-250° F. and 150-350° F. 7" 
heaters above 
®@ Easy to Install. Requires 15 lb. supply of com- 
aoniltal paca Tag" POWERS 
pressed air or water for its operation. 
Single Seat ‘ 
® Small Size—regulator head is only 2%" x 35%", FLOWRITE 
sensitive bulb is 12° long with 4%" IL. P. S. VALVE 
connection. Used on 
4 < Bulletin 316 gives full details 4 heaters 
above 





Call Powers for aid with your problems of temp- 
erature control. Our more than 60 years of experi- 
ence may be helpful to you. Whether you want a 
simple self-operated regulator or thermostatic 
water mixing valve or a pneumatic control system 
with recording controllers. ..contact Powers. 










Skokie, Ill. @ Offices in Over 50 Cities, See your phone book ©@ Established 1891 
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Magic-Grip Mounting 


The widely used Magic-Grip tapered bush- 
ing is now supplied with the Wide Range 
Vari-Pitch sheave, making it the fastest mount- 
ing sheave of its type on the market. Turning 
only one screw makes or breaks the vise-like 
grip of sheave bushing on motor shaft. 


Fast Adjustment 


To change sheave diameter — thereby 
changing speed — simply turn a single adjust- 
ing screw, using a lever rod that slips through a 
hole in the head of the screw. No more fum- 
bling with screw drivers. Adjustment is fast 
and accurate. 


Adjusting f— Adjusting 
lever lever 


Adjusts From Either Side 


Sheave can be mounted on motor shaft 
so adjusting screw is either toward or away 
from motor bearing, as indicated above. This 
feature is especially important in installations 
where space for adjustment is limited. It’s the 
only sheave of its type with this feature, 





A stationary control sheave 
for use with Q or R section 
belts on 11/2 to 30-hp drives. 


Wide Range 


has 
3 New Advantages 


seaeceeceeaq 


GET COMPLETE DATA FROM YOUR NEARBY ALLIS-CHALMERS 
DISTRIBUTOR OR DISTRICT OFFICE, OR SEND COUPON. 


ALLIS-CHALMERS 
MILWAUKEE 1, WIS. 


Send me complete specifications and engineering data on 
the new Wide Range Vari-Pitch sheave . . . 20S7811 


Nome... 
Title. 


Company 


DR ccrctnsionn 


A-3841 
bese eeseeeseesesesessesas Se eeeeeee 


Texrope, Vori-Pitch and Mogic-Grip are Allis-Chaimers trademarks. 


ALLIS-CHALMERS 
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New York City has o iently located American Blower Branch Office to pro- 
vide you with data and equipment for air handling. You can reach American Blower 
in New York by calling BRyant 9-2885. In other cities, consult your phone book. 


YARN ABOUT YARN... 


A textile manufacturer was continually 
changing pulleys or setting the machine 
rate on his ring-spinning frames to 

fit the material that worked at the 
lowest speed. He'd heard about 
American Blower Gjrol Fluid Drives and 
decided to try them. Results were 
amazing. Gyrol Fluid Drive permitted 
a higher output within safe limits of 
the material, allowed spinning frames to 
start gradually with less yarn breakage. 
For your business, wouldn't smooth 
power transmission and adjustable speed 
control be a distinct advantage? 


FOOD FOR THOUGHT... 


Those magnificent new supermarkets 
springing up around the country are 
just as comfortable as they are modern. 
Many use American Blower Ventura 
Fans for ventilation the year round, 


and Venturafin Unit Heaters for winter 
heating. They meet a twofold require- 
ment. First, both units are beautifully 
styled to harmonize with modern 
designs. Second, both units are quiet- 
operating —a necessity in modern 
stores. Our nearest branch office will 
be glad to furnish price and delivery 
data. 





FUMES, VAPORS, GASES... 


In addition to a wide range of standard 
ventilating equipment for industry, 
American Blower also offers special fans 
to handle corrosive gases, fumes, 

vapors. Some corrosive gases are vital 
to process work and must be circulated 
in the system with corrosion-resistant 
fans. Gases and fumes which affect the 
health and comfort of employees must 
be removed. There is an American 
Blower corrosion-resistant fan that will 
meet your requirements for those 
special applications in the process 
industry. 


Whatever your needs, American Blower 
heating, cooling, drying, air conditioning and 
air handling equipment will improve over-oll 
comfort and efficiency in your business. For 
data, phone or write our nearest branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Amrnican Rapuator & Standard Saritary coaroaa 


su 6 AMERICAN ‘© 


Serving home and industry: WATRICAN-STAMDARD + AMERICAN BLOWER + CHURCH SEATS + DETROIT LUBRICATOR + KEWANEE BONERS + ROSS HEATER + TONAWANDA IRGR 


YOUR BEST 
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Unit Heaters 


Ventura Fans 


Air Conditioning 
Equipment 


Industrial Fans 


Utility Sets 


AIR HANDLING 
EQUIPMENT 
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OILGEAR DRIVES ON GLAMORGAN 
CENTRIFUGAL PIPE CASTING MACHINE 






Something more than 5 years ago, 
the Glamorgan Pipe & Foundry 
Company, of Lynchburg, Va., a 
leading manufacturer of cast iron 
pipe, designed its own centrifu- 
gal pipe casting machine, using 
Oilgear Fluid Power equipment 
to tilt the ladle and move the cast- 
ing carriage. 


The degree of control over 
pouring rate and carriage travel 
afforded by Oilgear has had 
almost unbelievable results. Scrap 
caused by irregularities in mov- 
ing parts has become negligible. 
Weight controls are well within 
the close limits set by Industry 
specifications. Only 3 men are 


needed to operate the equipmen 
Despite the fact the machine ha 
averaged 500 operations per day 
since 1948, maintenance on Oil 
gear equipment has totaled les 
than $200.00. The fumes and dirt 
necessarily present in foundry 
operations have had no effect on 
Oilgear fluid power equipment. 


TYPICAL OF OILGEAR’S ABILITY TO SOLVE MACHINE DESIGN PROBLEMS 


Sure it takes power to tilt a ladle and move a pipe cast- 
ing machine carriage. But above all, it takes absolute 
and precise control of the speed of pouring and the 
speed of carriage travel if the product is to be perfect 
and uniform. 

It not only takes power but power under control to 
print in register on flimsy cellophane at high speed, 
to set up paper piles for repetitive serial cuts to hairline 
register automatically, to cut fish on a continuous con- 
veyor to accurate weight for canning, to vary the speed 
of a large beater automatically to conform sensitively to 
the changing viscosity of the mass. 

These are all triumphs of Oilgear Fluid Power— 
where this flexible, controllable, versatile power leads 
the way to better machine design or to the solution of 
hitherto unsolved problems. 

Think of Oilgear Fluid Power as identical with elec- 
trical power .. . generated by a pump... applied over 
conductors through a motor or motor element. But 





Oilgear Fluid Power can be converted into linear move- 
ment as well as rotary; can be exerted statically, without ' 
motion; can be varied infinitely, steplessly without ad- 
ditional equipment. 

And the unique Oilgear design is oil hydraulic de- 
sign at its simplest and best. It is generally accepted as 
the leader in its field. It will cost you nothing to see 
what Oilgear can do to improve the salability of your 
equipment... may profit you and your users in an 
amazing degree. THE OILGEAR COMPANY, 1570 W. 
Pierce St., Milwaukee 4, Wisconsin. 


OILGEAR 
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sOoCoococo 


Boiler water level 
observation 











Stack smoke 


discharge observation 





Utilities listed below have purchased the Diamond 
“Utiliscope” for one or more of the uses shown. 
Images are brought to the boiler control panel where 
the operator can see them at all times. 


*Ohio Power Co. 
Tidd Station 
Muskingum River Plant 

*Consolidated Edison Co. 
Hellgate Station 
Hudson Avenue Station 
Waterside Station 
East River Station 


*Commonwealth Edison Co. 
Fisk Street Station 
Ridgeland Station 

*Board of Water & Electric 

Light Comm. 

Ottawa Station, 
Lansing, Mich. 
*Cincinnati Gas & Electric Co. 

Miami Fort Station 
Clermont Station 
Walter C.Beckjord Station 

*Illinois Power Co. 

Wood River Station 


*Oklahoma Gas & Electric Co. 


Mustang Station 


*Indiana & Michigan Elec. Co. 
Twin Branch Station 
Tanners Creek Station 


* Appalachian Electric Power Co. 
Phillip Sporn Station 
Kanowha Station 
Graham Station 

*North indi Publi 

Service Co. 
Michigan City Station 


Public Service Co. of Indiana 
Noblesville Station 


Union Electric Power Co. 


Venice Station 


Northern States Power Co. 
Minneapolis Station 


*Dayton Power & Light Co. 
Hutchings Station 


Buffalo-Niagara Electric Corp. 
Huntley Station 


*Duke Power Co. 
Dan River Station 
Lee Station 
Riverbend Station 


Union Electric Co. of Missouri 
Meramac Station 


Elecktricitateetssakskabet 
Kydnby Power Station 
lsefyordraerkat, 

Denmark 


*Niagara Mohawk Power Corp. 
Dunkirk Station 


Albany Steam Station 


The “Utiliscope” is simple, stable, remarkably durabl 
It requires no technical skill for operation. Cost is lo 
and is quickly amortized by labor saving and improv 
operation. Write for Bulletin 1025 AA. 


*Societa Edison—Centrale 
diGenova 
Genova, lialy 
Piacenza, Italy 
Central Hudson Gas & Electric 
Corp. 
Danskammer Station 
*Tennessee Valley Authority 
Johnsonville Steam Plant 
Widows Creek Plant 
Shawnee Steam Plant 
Kingston Steam Plant 
Chicago District Electric 
Generating Corp. 
State Line Station 
*Public Service Co. of N. Illinois 
Station No. 6 
Dixon Station 


Kansas Gas & Electric Co. 
Murray Hill Station 


*Long Island Lighting Co. 
Port Jefferson Station 
Far Rockaway Station 
Glenwood Landing 
Station 
Toledo Edison Co. 
Acme Station 


*Repeat orders have been received from these utilities. 


*Philadelphia Electric Co. 


Delaware Station 
Richmond Station 


Cleveland Electric Illuminati: 
Eastlake Plant 

Indianapolis Power & Light C 
White River Station 

Virginia Electric Power Co. 
Chesterfield Station 


*Southern California Edison 
Etiwanda Station 


San Diego Gas & Electric C 
Silver Gate Station 

Monoganela Power Co. 
Albright Station 

*Electricite de France 
Nantes Chivire Station 
Arrighi Station 

*New York State Electric & 

Gas Corp. 


Goudey Station 
Greenidge Station 


“UTILISCOPE” 
REGISTERED 
U. S$. PATENT 

OFFICE 


Wim 


DIAMOND POWER SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION 


LANCASTER, OHIO «© OFFICES IN 39 PRINCIPAL CITIES 
Diamond Specialty limited — Windsor, Ontario 


WRITE FOR 
BULLETIN 1025 


Since 1903, Diamond has Manufactured Quality Equipment For Industry 











For certified data on 
individual grades of 


Stainless Steel, use 


ALLEGHENY LUDLUM 
BLUE SHEETS 


There is a Blue Sheet for 
each individual grade of 
Allegheny Metal, giving 
full information on its 
physical and chemical 
properties and character- 
istics. Let us send you this 
certified, laboratory-proved 
data on the stainless grades 
in which you are interested. 


ADDRESS DEPT. ME-34 
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on Allegheny Metal Plates 


WRITE FOR YOUR COPY! 


For any job which involves the han- 
dling of large volumes, heat and high 
pressures—cither singly or all at one 
time—Allegheny Metal solid or clad 
plates are produced in the exact stain- 
less grade required to combat corrosion, 
oxidation and contamination of the 
product. 

Some of these grades are mew... 
comparatively recent developments of 
our research and experience as a pioneer 
and leader in stainless steel production. 


Others are improved versions of older 
analyses. The latest information on the 
entire subject of stainless plates is avail- 
able to you in the booklet illustrated 
above—32 pages of valuable data on 
types, sizes, finishes, fabricating meth- 
ods and uses, including ASTM and 
ASME boiler codes. 

Specify “Allegheny Metal"’ for com- 
plete reliability in stainless steel plates, 
and write for your copy of the A-L Plate 
Book. @ Address Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, 
Pennsylvania. 


You can make it BETTER with 


Allegheny Metal ‘E 
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Gearmotors are the most efficient 
means of speed reduction in the 
1 to 75 hp range. 


GEARMOTORS mean 
only ONE call for selection... ordering... maintenance 





“Get me the local Westinghouse office, please!” 
In those few words lies the answer to a// your 
speed reduction problems. Every component of 
a Life-Line gearmotor is made and serviced by 
one manufacturer—Westinghouse. Regardless 
of what you need you make only one call 
with Life-Line. 

Also, that one call connects you with the most 
complete nationwide service organization. A 
ready supply of gearmotor parts—complete facil- 
ities to handle every phase of gearmotor repair 
work—a large staff of field engineers to consult 


MeEcHaNnicaL ENGINEERING 


or help you with your drive operating problems. 

Eliminate service confusion with Life-Line 
gearmotors. Ask your Westinghouse represent- 
ative for full details. Westinghouse Electric 


Corporation, P. O, Box 868, Pittsburgh 30, Pa. 
j-07312 


EDM T- 
GEA RMOTORS 
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Any qualified welder can make welds quickly 
and easily with Grinnell welding fittings. 7 s ’ 
. . . Standard Extro | 
These fittings are made by a hydraulic forging = | "Weight | Strong | 
process that assures uniform wall thickness 
at all points and true circularity throughout. 
Of seamless, one-piece construction, they can 
be cut at any angle to match up with standard 
weight, extra strong and heavier wall pipe in 
I.D. or O.D. sizes. Pressure-temperature rat- © 
\ “RETURNS 
ings are equal to or greater than those of 180° Long Radivs 447-30" | 14°30" 
seamless steel pipe. Grinnell welding fittings ~~ 180° short Radius 1°30" | 116°-30" 
are process stress-relieved. ~ 180° Ex. Long Rodis | 17-214" 
Full data on the complete line of Grinnell TEES —Stroight |} a 
seamless carbon steel welding fittings and Reducing Ovtier "24" 
i i REDUCERS ‘ieee 
forged steel flanges is contained in the Grinnell : ¥ a | 726 
Welding Fittings catalog. Send for a copy. 





| 4°30" | 14°30" 
ia"12" | Ws “12° 


| 2°x34" to 6°x5" 








1*.30" 115°-30" 
45° Long Radius | 14"-30" | %4*-30° 








2 Rae RIS 





























K CAPS * .. *. . 1”-8" 
; STUB ENDS — Lop Joint 24° | 14° 














Also lable in certain sizes ore: 90° long 
> SADOLES 2°-24° and short radivs elbows, 45° long radius 
* LATERALS — ~ Straight 144-24" | 1'4 24" | elbows and 180° long and short radius re- 


Reducing 14° “24° |1'4"-24" | tums in Schedules 30, 40, 60 ond 80. 
- CROSSES — Straight 144 °-24" | 14°24" | Grinnell welding fittings and flanges conform 
é Reducing | 14 %-24" | “yi, *-24°" | to applicable ASA and ASTM Standords. 


WHENEVER PIPING IS INVOLVED BACKING RINGS i aa na, 




















GRINNELZ WELDING FITTINGS ARE QUALITY-CONTROLLED FOR DEPENDABILITY 


- 


/ f f 
| ' \ 
FULL EFFECTIVE 

TRUE CIRCULAR SECTION . RADIUS SMOOTH, CLEAN INSIDE SURFACE EASY, SWEEPING TURNS 
Trve cireviar section of afl points The loss of pressure through Grinnell Grinnell Fittings hove uniformly in Grinnell welding tees, corners 
mokes a Grinnell fitting easy to weldirg elbows is held down to smooth inner walls nO woves or where outlet joins the run ore 
align and weld there is no an absolute minimum .. . becouse ridges to couse turbulence or oc- well-rounded and perfectly smooth 
distortion of no fattening to affect of the full and the effective sweep celerate erosion or corrosion. No to minimize resistance to flow 
flow odversely. of the rodius. pockets fo frap solids ond to prevent trapping. 


A RRR ee gna ot a 


Oriacelt Company, inc., Providence, Rhode Island ° Coest- to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings welding fittings ° ‘engineered pipe hangers and supports °* Thermolier unit heaters ° valves 
Grinnell-Sounders Gata volves * pipe * prefabricated piping * plumbing and ars specialties * water works supplies 
industrial supplies Grinnell automatic sprinkler fire protection systems Amco air conditioning systems 
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In this modern newspaper building 
passersby can see running presses 
through 11 ft. plote glass windows, 
located directly behind flag pole 
in this picture. 


WASHINGTON POST BUILDING, Washington, D. C. Albert Kahn Associated Architects and Engineers, 
Inc. John McShain, Inc. — General Contractor. Standard Engineering Company, Engineers and Contractors. 


THE WASHINGTON POST’S new 7-story 
building is heated by a combination of a hot blast ven- 
tilating system for the inside areas and convector radia- 
tion along the outside walls. The steam distribution 
system is divided into two sections, one supplying the 
fan blast coils at 3 Ibs. to 5 Ibs. pressure and one supplying 


the radiation at 3 lbs. to 5 Ibs. pressure. 


Three Cleaver-Brooks 150 hp., oil-fired, self-contained boilers were 
easily and quickly installed in low headroom, basement space. 


MECHANICAL ENGINEERING 


Three Cleaver-Brooks 150 hp. oil-fired, self-contained 
boilers, installed in the basement location, supply steam 


for the entire heating system. 


Modern Cleaver-Brooks boilers are increasingly specified 
for heating service. Completely self-contained and com- 
pact in design, requiring minimum headroom and floor 
area, Cleaver-Brooks boilers offer many installation and 


operating advantages — oil, gas, or combination oil and 
gas firing — fully automatic — clean — dependable per- 
formance — operate at a guaranteed efficiency of 80%. 
Available in sizes from 15 to 500 hp., 15 to 250 psi. 


Write for the latest, fully illustrated Steam Boiler Cata- 
log — Cleaver-Brooks Company, Dept. L-318 East 
Keefe Avenue, Milwaukee 12, Wisconsin, U.S.A. Cable 
address: CLEBRO-Milwaukeewis. 

T 

Cleaver-Brooks 

Originators of Self-Contained Ay 

STEAM BOILERS ~. 


Oil and Bitumen Tank-Car Heaters ® Distillation Equipment © Oil 
and Gas-Fired Conversion Burners 
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2 separate ENCO Fuel Oil Units 
Meet Plant Needs 


Here is a typical Enco two-unit 
| installation which handles fuel oil 
pumping and heating requirements 
in the plant of a building materials 
manufacturer. 

’ Fuel Oil Pumping and Heating 
Unit, built with two pumps and two 
heaters, is designed for continuous 
plant load servicé. Capacity is 11 
gpm Bunker C fuel oil with one 
pump or one heater at 300 psig pres- 
sure with a temperature rise from 
90F to 230F. 

Light Oil Pumping Unit for cold 
Start-up service. Capacity is 3 gpm 
#2 oil at 300 psig pressure. 

Enco pump sets are designed to give 
you easier control and longer main- 
tenance-free operation. They are 
simple and economical to install. All 
you need do is to connect to station 
piping and run. Before shipping, 
every Enco Fuel Oil Pumping and 
Heating Unit is completely tested 


under high pressures. For complete 
details on wide-range line, write for 
Bulletin O B -37. 


Only ENCO offers 
all ten plus features 


1. Completely Automatic Oper- 
ation is assured by automatic tem- 
perature and pressure regulation 
valves. 

2. Coordinated Design Saves 
Space. All equipment essential to 
the preparation of fuel oil for com- 
bustion is contained in one compact 
unit. 

3. Individually Designed to meet 
the specific needs of the particular 
power plant in accordance with its 
exact operating requirements. 

4. All Parts Visible and Acces- 
sible for easy operation, mainten- 
ance and repair. 


5. Pumps and Heaters are inter- 
connected to provide maximum flex- 
ibility of operation. 
6. Safety Valves protect individual 
parts where required. 
7. Easier Maintenance —Less 
Service-Time for Cleaning because 
straight tube, multi-pass heaters with 
removable heads are used. 
8.Pumps Operate at Moderate 
Speed. Heaters designed to give the 
correct viscosity and velocity without 
fouling. 
9. Smoother Flow of Clean Fuel 
to Furnace. Air chamber for each 
piston pump prevents pulsations— 
essure regulator for rotary pumps. 
Twin type strainers provided to keep 
atomizer tips from clogging. 
10. Cleaner Boiler Room . . . all 
overflows connected to a common 
outlet, flanged drip pan catches oil 


drip. 





THE ENGINEER COMPANY _ 


75 WEST STREET, NEW YORK 6, N.Y. 
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COPPUS 
TURBINES 


offer you 
a choice of 
packing 


rings 


STANDARD METALLIC RING PACKING — Made of high grade 

bestos cores d in specially treated lubricated aluminum foil, 
Recommended as a low-friction, long-service packing for steam tempera- 
tures up to 850 F and bock pressures up to 50 Ib. Adjustable pocking 
Coppus Turbines ranging from 150 hp glonds keep fect ot mink Sesy to packing rk 


down to fractional in 6 frame sizes 


FIT TURBINE COSTS 
TO HORSEPOWER NEEDS 


When you buy turbines rated close to 
your exact horsepower needs, you save 
plenty of money. That’s because turbines 
are generally priced in proportion to their 
size. The wide range of sizes of Coppus 
Turbines promises purchasing economy for 
you from the 150 hp size down to the small- 
est. As for operating and maintenance 
economies, you get them, too, from such 
other features as: greater number of man- 
ually operated valves for individual control 
of steam nozzles; replaceable cartridge-type 
bearing housings and others. For complete 
details... 








WRITE FOR 
BULLETIN 135 
COPPUS OPTIONAL CARBON RING PACKING — Consists of three corbon 
ENGINEERING packing rings on the pressure side and one beyond the leak-off section. 
pany Aang nha Each ring hos three segments held together by a stoinless steel! gorter 
Worcester 2, Mass. spring. For back pressures up to 75 Ib. Standard for vacuum or gas oper- 

Sales offices in ation, or when leak-off is desired. 

THOMAS’ Heavy chrome plating on shaft at stuffing box is common 


REGISTER to both types of Coppus packing. 














“BLUE 
RIBBON" 
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Complete Radiol 
Balance 


ally balanced vanes reduce 
nm the com + and retain low 
ota operat 
tron twin ex 
provide radial 
for the rotor. The combine 
tron of bolenced vane ond rotor give 
you that extra margin of long. trou 
ble-free service unde ) 


conditions 


Bi-Directional 
Operation 
All Pump/Moter models may be used 


for either clockwise or counte k 
wise rotation—operating with equal 


efficrency in either direction! 
. 
= 


FOR a 
’ goon weED® 
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er Life... 


designed and built for 
extra operating stamina 


For circuit needs up to 2000 psi 


Every feature of Denison’s compact, dual-purpose 
Pump/Motor is designed to stand up longer under con- 
tinuous, heavy-duty service at 2000 psi. 

Hydraulically balanced vane and rotor action means 
smooth, uniform, radially balanced operation. It as- 
sures minimum wear on both the vanes and the cam 
ring, and reduces surge and pulsation to a minimum. 
For added assurance of higher efficiencies, vanes are 
designed to contact the cam ring with dual sealing edges. 

Four sizes, each offering a series of interchangeable 
cam rings, provide capacities to meet your specific need. 
Operating at 1200 rpm and 2000 psi, they offer pumping 
capacities from 2.7 to 70 gpm. As motors, their torque 
ratings range from 13 to 257 pound-inches per 100 psi. 
And all models are ready to operate as either pumps 
or motors, without alterations of any kind. 

Wherever you need rugged power for circuits 
developing up to 2000 psi, Denison Pump/Motors offer 
the finest money can buy. Write today for bulletin P-5S. 


DENISON 
drOllicaz 


Simplified 
3-Unit Construction 
Simplified construction featuring only 
three major components — with inter- 
changeable cam rings for each differ- 
cartridge — add still 
versatility and long 
service life of Denison Pump/ Motors. 


ent pumping 
further to the 


Rugged, Space-saving 
Compactness 
Compact construction makes Denison 
Pump/ Motors easier to adapt to any 
Model TMBI2, shown 
above, delivering up to 7.5 apm at 
2000 psi is only 414” high, 414” wide, 
and 8” long including the shaft 


circuit plan 


The DENISON Engineering Company 
1189 Dublin Rd., Columbus 16; Ohio 
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BUILT \W” 


FIRE: rout 


© AIR PRESSURE 
GAGE 


LIQUID LEVEL 
INDICATOR 


LIQUID CHAMBER 

OUTER SHELL 

6” 0.0. x .050” SEAMLESS 
COPPER TUBE 


COMPRESSED AIR 
CHAMBER 


SEAMLESS COPPER TUBE 
PUMP CASING 


SEAMLESS BRASS TUBE 
HAND PUMP (FOR 
RECHARGING; 

AIR-LINE CONNECTION 
1S IN BONNET) 


CAST RED BRASS 

BASE AND BONNET (TUBE 
GROOVES ARE 
MACHINED) 


In the home or plant, the cry of “fire” is always 
frightening, and infinitely more so if the extin- 
guisher fails to work. 

Based on several such experiences, and goaded 
by the conviction that “any fire costs more than 
a dependable fire extinguisher,” founders of The 
Phister Manufacturing Company of Cincinnati, 
way back in 1918, decided to design an extin- 
guisher “superior to any on the market” and 
combining these four musts: 


1 It must maintain constant air pressure—with- 
out pumping. 

2 It must be ready to go into operation in- 
stantly . . . even after years of disuse. 

3 Air pressure and liquid level gages must in- 
dicate condition at a glance. 

& Most important, dependable, corrosion-re- 
sistant metals must be used to eliminate the 
most common cause of failures. 


Since the first Phister Extinguisher was built to 
these specifications, there has not been a single 
record of failure by corrosion. 

Over the years, The American Brass Company 
has supplied Phister with Anaconda Copper and 
Copper Alloys in many commercial forms, fill- 
ing precise requirements of corrosion resistance, 
close-tolerance dimensions and low-cost fabri- 
cating qualities. Perhaps our Technical Depart- 
ment could work with you in a similar way? 
Write The American Brass Company, General 
Offices, Waterbury 20, Connecticut. 
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You can depend on 


ANACONDA 


COPPER & COPPER ALLOYS 


Phister Fire Extinguishers, featuring ‘all copper and 
brass construction,” are made in a variety of porte- 


used for valve parts, packing nuts, couplings, bush- 
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ong, hard, he 


a@ corrosion-resisting 


—consider MONEL, NicKet and INCONEL 


AND CASTINGS 


7 
i you want castings that must show long 
fife — even under severe corrosive, thermal 
@md mechanical conditions — investigate 
roblem-solving Monel, Nickel and 
7 
4 
i These Inco Nickel Alloys resist corro- 
sion by most acids, alkalies and salts; they 
have the hardness needed to withstand 
abrasive and erosive attack; they are strong 
at high temperatures, at low temperatures. 


“S” Monel’s high hardness and resis- 
tance to galling make it a favorite mate- 
rial for all wearing surfaces where erosion 
is a factor. “H” Monel is used where better 
ductility is required on mildly abrasive 
applications. 


t Rance FFI 


CENTRIFUGAL CASTINGS 


Inco will supply the castings to your order 
from our own foundry at Bayonne, N. J. 
This foundry is maintained as a service 
to users of Nickel alloys. 


Here, your order gets double expert at- 
tention. Attention by expert foundrymen; 
attention by foundrymen who are experts 
in casting high-Nickel alloys. 


At present much of Inco’s production is 
being diverted to defense and you may not 
be able to get immediate delivery. How- 
ever, our expert foundrymen are always 
ready to help you with your special casting 
problems, whether they be sand, centrifu- 
gal or precision. 


Pass the details along to Inco at the 
address below. Let us work it out with you 
to see how economically it can be solved 
by use of high-Nickel alloys. 


THE INTERNATIONAL NICKEL COMPANY, Inc., 67 Wall Street, New York 5, N.Y. 


Think of Inco for 
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PRECISION CASTINGS 


PRECISION CASTINGS 
ARE PRODUCED IN THESE METALS 


Monel® 
“Hi” Monel 
“S"* Monel 
Nickel 
Inconel® 
Ni-Hard® 
Ni-Resist® 
Stainless Steels 
SAE, AISI, NE Steels 
Tool Steels 
Copper-Base Alloys 
Cobalt-Base Alloys 





in durable metals 


MECHANICAL ENGINEERING 





MECHANICAL ENGINEERING 


Published by The American Society of Mechanical Engineers 


VotumeE 74 


Numer 10 


Contents for October, 1952 


ENGINEERING IN MANAGEMENT . 
TECHNOLOGY IN A TROUBLED WORLD 
PLYWOOD IS ENGINEERED WOOD 


MODERN HIGH-PRESSURE HIGH-TEMPERATURE BOILERS—1 
MODERN MACHINE-TOOL LUBRICATION PRACTICE 


ANALYSIS OF DEVELOPMENTS IN AUTOMATION 
THE ROMANCE OF POWER AND FUELS 


J. G. Pleasants 
W. C. Foster 

. TT. D. Perry 

_G.W. Kessler 

W. D. Whalen 

C. J. Jacoby, 3rd 
J. E. Tobey 





EDITORIAL... ae 
BRIEFING THE RECORD. . 816 
ASME TECHNICAL DIGEST . . . . 829 
CONTENTS OF ASME TRANSACTIONS . 836 


COMMENTS ON PAPERS 

BOOKS RECEIVED IN LIBRARY 
ASME NEWS 

ASME JUNIOR FORUM 


ENGINEERING SOCIETIES PERSONNEL SERVICE. : : 858 





CLASSIFIED ADVERTISEMENTS . . . 14] 
ADVERTISERS 


CONSULTANTS 
152 





OFFICERS OF THE SOCIETY: 


R. J. S. Piaorr, President 
J. L. Kore, Treasurer C. E. Davies, Secretary 


E. J. Kates, Assistant Treasurer 


PUBLICATIONS STAFF: 

Georce A. Stetson, Editor S. A. Tucker, Publications Mgr. 
J. M. Crarx, Business Mgr. 

M. Marty, Asst. Business Mgr. 


|. J. Jaxurrscn, Jr., Technical Editon E. S. Newman, News Editor 


K. W. CLenpInninec, 
Managing Editor 


PUBLICATIONS COMMITTEE: 


C. B. Campsett, Chairman 


Georcs R. Ricn Orto ps Lorenz: 


Paut T. Norton, Jr. Coun CarMicHagi. 


Morais Gerr | Memb 
Josepn ScuMeRLER (Junior Advisery r 


REGIONAL ADVISORY BOARD OF THE PUBLICATIONS COMMITTEE: 


Kerr ATKiINson — | W. E. Reaser—lill 
Joun ve S. Covtinno—Il F. C. Smira—IV 


Henpiey Birackmon—V 
Cuesrer R. Earte—VI 


R. G. Rossono—VII 
M. A. Durtann—VIII 


Published monthly by The American Society of Mechanical Engineers. Publication office at 20th and Northampton Sercets, Easton, Pa. Editorial and Advertising departments at the head- 
quarters of the Society, 29 West Thirty-Ninth Sereet, New York 18, N.Y. Cable address, “Dynamic,” New York. Price to members and affiliates one year $3 50, single copy $0 cents, 
o nonmembers one year $7.00, single copy 7§ cents. Extra postage to countries not in the Pan-American Union, $1.50; to Canada, 7§ cents. Changes of address must be received at Society 
headquarters four weeks before they are to be effective on the mailinglist. Please send old as well as new address By-Law: The Society shall not be responsible for statements or opinions 
advanced in papers or printed in its publications (B13, Par. 4 Entered as second-class matter at the Post Office at Easton, Ps., under the Act of March 3, 1879. Acceptance for 
nailing at special rate of postage provided for in section 1103, Act of October 3, 1917, authorized on January 17, 1921. Copyrighted, 1952, by The American Society of Mechanical Engi 
cers. Member of the Audit Bureau of Circulations. Reprints from this publication may be made on condition that full credit be given MECHANICAL ENGINEERING and the author, 


and that date of publication be stated 





MECHANICAL ENGINEERING is indexed by the Engineering Index, Inc. 


777 





Tank-Type Vacuum Cleaner Is Shown Being Tested in New Sound Laboratory for 
Studying Noise—Its Source, Cause, and Measurement 


Built by Westinghouse Electric Corporation, Pittsburgh, Pa., the room, called an anechoic chamber, is surrounded by 12-mm-thick masonry walls. It is 
19 X 13 X 10 ft im size, and its walls, roof, and floor are completely covered with a glass wool msulating material im the form of wedges. These wedges, 
§ X 24 im. at the base and 34 im. long, are the heart of the anechotc chamba Their shape, composttion, stze, and numb.1 determines the room's efictency 
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Two Days at the Centennial 


S THIS is being written the great Centennial of 
Engineering is getting under way and gathering 
momentum. It commemorates the one hundredth an- 
niversary of the founding of the American Society of 
Civil Engineers, the first national engineering society to 
be organized in the United States. 

It was the plan of the ASCE not to concentrate public 
attention on themselves alone but upon all engineering 
societies of the nation and on the engineering profession. 
Hence the event itself is a combination of numerous and 
varied elements. The general convocation program, a 
book of more than 260 pages, lists the individual pro- 
grams of 65 engineering organizations which were mect- 
ing in Chicago, IIl., from Sept. 3 to 13, 1952. It includes 
also the Symposium program in 12 sections, which was 
designed to enhance ‘‘public appreciation of engineering 
and its contributions to development of the United 
States and the advancement of civilization and a better 
understanding of the basic reasons why our nation has 


risen so rapidly to its position of world prominence.” 
It mentions also some of the more spectacular and popu- 
lar features of the Centennial: The motion picture “‘Mir- 


acles for Millions;’’ the exhibit at the Museum of 
Science and Industry; the stage production, ‘Adam to 
Atom,”' a musical review “‘portraying mankind's advance 
over the ages, designed especially to give the public a 
better understanding of the engineer's role in our land 
of opportunity; the commemorative postage stamp 
issued by the United States Post Office Department; the 
field inspection trips; and the tours arranged for the 
entertainment of the women. 

A single observer, overwhelmed by the extent and 
variety of the Centennial and unable to be in more than 
one place at a time, cannot, after two days of an eleven- 
day program, render a comprehensive report. In those 
two days he listened to seven papers on the role of the 
organized profession, and 21 papers and discussions on 
education and training, the first two sections of the 
Symposium program. If there were any pattern to be 
found in the material presented, it was confined to a 
general plan, considerable attention being paid to his- 
torical background, and to achievements, and some at- 
tention to future trends. But, as would be expected 
where engineers are concerned, there was a wide variety 
of opinion and emphasis. So crowded was the program 
on both days that no time was available for discussion 
from the floor or for questions. The remaining sections 
of the Symposium program schedule include seven papers 
on food, six on tools, twelve on transportation, ten on 


the mineral industries, seven on structures and con- 
struction, eight on the chemical industries, nine on 
communications, ten on energy, seven on health and 
human engineering, and four on urbanization. Were all 
of this material to be published, ic would provide an 
interesting survey of the contributions of engineering to 
our way of life, complete and well integrated as to plan 
even if not in emphasis and execution. 

The section on the role of the organized profession, 
under the chairmanship of Harry S. Rogers, president, 
the Polytechnic Institute of Brooklyn, covered the five 
great national engineering societies of civil, mining, 
mechanical, electrical, and chemical engineers, with an 
exposition of the part played by military engineers, and 
a synthesizing summary on the intersociety role. In 
its scope this program covered in broad outline much 
more than the one hundred years that have elapsed since 
1852, for it began with the great master builders of Egypt 
and Mesopotamia, and moved westward and down to 
our present times through Greece, Rome, France, Eng- 
land, and the United States. If any one impression were 
stronger than others as this vast pageant of progress was 
unfolded, it was a sense of the high ideals of dedicated 
service which characterized the great engineers of all 
ages and all lands and the noble qualities and versatile 
accomplishments of these benefactors of mankind. As 
we contemplate this heritage and the conditions and 
needs existing today, we become conscious of a profession 
destined to play an increasingly important role in human 
society and in process of rapidly expanding a tremendous 
variety of useful knowledge and skills, and of developing 
at the same time a unity of purpose, method, and organ- 
ization. 

In the second section, on education and training, 
broadly planned and ably administered by Dean A. A. 
Potter of Purdue, the long history of the subject was 
sketched briefly by Frederic T. Mavis, of the Carnegie 
Institute of Technology, from the days of Tubal-cain, 
“instructor of every artificer in brass and iron,"’ to the 
present. He quoted the words of the Roman engineer, 
Vitruvius, twenty centuries ago, to the effect that engineers 
“who, without culture, aim at manual skill, cannot gain 
a prestige corresponding to their labors, while those who 
trust to theory and literature obviously follow a shadow 
and not reality.’’ This statement parallels closely the 
more recent concept of the engineer as one who bases his 
work on the theories and discoveries of science on the 
one hand and the skills of the mechanic arts on the other, 
draws heavily on an accumulated experience and prac- 
tice, and seasons both his empiricism and imagination 
with courage, sound judgment, and a balanced sense of 
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practicality and cost-consciousness. “Our engineering 
heritage,"’ said Professor Mavis, “‘is in large measure the 
realism and strength and courage that one must acquire if 
he is to work in the vanguard of inevitable change. In 
dealing with the caprice of Mother Nature the engineer 
has been pretty successful; in dealing with the cussedness 
of human nature he has limitless challenges and oppor- 
tunities ahead of him."’ 

In an able review of achievements in engineering 
education, Thorndike Saville presented a brief but well- 
balanced summary which should be useful in acquiring a 
sense of perspective based on facts and trends 

It should be clear,"’ he said, ‘that progress in engi- 
necring education has been substantial, and that achieve- 
ments are significant and numerous. But it is equally 
obvious that serious problems still confront us, of which 
curriculum content, proliferation of curricula, length of 
undergraduate curriculum, postgraduate education, and 
selection and guidance are among the more important. 
The ASEE and ECPD have recognized this challenge, and 
there was established by ASEE in June, 1952, a €o-Ordi- 
nating Committee on the Evaluation of Engineering 
Education. The results of the joint inquiry will un- 
doubtedly mark an important milestone in the future of 
professional education in engineering 

Continued alertness of engineering educators and the 
engineering societies to meet the ever-expanding require- 
ments of sound and adequate education for the engi- 
necring profession has been productive of substantial 
achievements,’’ he continued. ‘But this very alertness 
and the lack of complacency which has happily charac- 
terized these groups, especially during the past half 
century, have created an awareness that the time ts at 
hand for some serious soul searching to insure equal 
achievements for the future. There is a ferment at work 
which has had as its first product the initiation of the 
evaluation process. 

The real measure of the accomplishments in engi- 
neering education is in the contributions of its product to 
the profession of engineering. The recognition accorded 
that profession; the almost fantastic progress in indus- 
trial development and production conceived and managed 
by engineers; the great structures designed and built by 
them for the comfort, convenience, and health of our 
people; the increased number of great public and private 
enterprises directed by engineers, have been contemporary 
with the improvement in engineering education. . . 

It is believed that the important conclusions from any 
objective appraisal of engineering education over the 
past century will indicate that its achievements have 
been real and significant; the changing requirements of 
the profession have been anticipated and met; those 
engaged in engineering education have been alert to needs 
required by circumstance and science; and finally, that 
as in any forward-moving profession, problems of change 
and adjustment are clamoring for solution in the new pe- 
riod of transition before us. These will be solved by the 
collaboration of all elements of the profession as other 
problems have been resolved in the past."’ 

In the first two days at the Centennial it became ap- 
parent that engineering will, on one hand, move closer to 
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science, and, on the other, closer to the people it serves. 
In a delightfully polished and at times whimsical address, 
“The Engineer and the Scientist,"" Dr. W. F. G. Swann 
said: *‘As more and more of the fruit of nature's richness 
becomes plucked, more and more of the potentialities of 
empiricism, founded upon the structure of matter in bulk, 
become exhausted, and the more do we have to look to 
the subgrained atomic and nuclear structure of matter for 
further progress. This necessity for an appeal to funda- 
mentals has made itself obvious in electronics, where 
however, these subgrained matters have made their ap- 
pearance with such subtlety that even the practical man 
has become inveigled into thinking in terms of them and 
to walking in a territory which would have filled him 
with fright if he had been thrown into it all at once 
And now, the subgrained matters are invading other 
realms, the realms of metallurgy, where new things 
about the strength of materials, the nature of friction, 
etc., are only capable of being understood in terms of 
laws about atoms and molecules and laws involving ideas 
born of such relatively abstract things as the quantum 
theory of atomic structure. The time is coming when 
the engineer will find that the sharpening of his old tools 
is not sufficient for his task. He must acquire new and 
strange tools, tools which seem antagonistic to his com- 
mon sense."’ 

In his address, “‘Looking Ahead in Engineering Edu- 
cation,”’ Dean S. C. Hollister of Cornell, cited a long list 
of problems essential to human life and continued prog- 
ress, which will demand attention by engineers. Most 
of these arise out of the prodigality with which we have 
drawn upon natural resources and the increase in popu- 
lation-—agriculture, water supply, timber, coal, natural 
gas. And there arises also the question of costs, which 
must be reduced by better engineering design. 

“It is very clear,”’ he said, ‘‘that we cannot delineate 
sharply the various techniques that will be in use 25 or 
50 years from now, but it is certain that the principles on 
which these technical developments will be based are 
principles which are now available in the basic sciences 
Our problem, then, is to strengthen the basic-science con- 
tent of our curricula. The importance of this conclusion 
is emphasized when it is realized that the problems now 
before us are tougher to solve than the problems that 
have been before us heretofore, and require a more funda- 
mental approach.” 

In commenting on an article in which an industrialist 
had rather complacently argued that our ‘‘natural re- 
sources were inexhaustible’ and expressed the hope that 
many more deposits could be added if we could improve 
our methods of exploration, discovery, extraction, and 
processing, Dean Hollister said: *‘Apparently he did not 
readily recognize that the inexhaustibility that he was 
depending upon was largely the inexhaustible ingenuity 
of engineers. It is this inexhaustibility of engineering 
resource that concerns us in engineering education. We 
as educators must address ourselves more assiduously to 
the task of developing in our students their imaginative 
creative ability to a higher level than we have achieved 
in the past.” 

And so ended the second day at the Centennial 








ENGINEERING zx MANAGEMENT 


By J. G. PLEASANTS 


VICE-PRESIDENT IN CHARGE OF MANUFACTURE, THE PROCTER & GAMBLF COMPANY, CINCINNATI, OHIO 


RESIDENT Harvey N. Davis of the Stevens Institute of 
Technology, in January, 1949, in a lecture at the Univer- 
sity of Toronto, said that he gave the term ‘“‘engineer™’ 
a broad, inclusive meaning, and that any graduate of a school 
of engineering remained an engineer, no matter what kind of 
activity the development of his career led him into. He went 
on to cite cases in which graduate engineers had become lawyers 
physicians, dentists, bankers, workers in sociology, ministers, 
and painters. He presented engineering not as a particular 
area of endeavor, but as a point of view 
Our professional literature gives plenty of empirical evidence 
that engineering is in management in a major way. As far 
back as 1947, the Engineers’ Joint Council presented a pamphlet 
entitled, ‘‘The Engineering Profession in Transition,’* in which 
it was pointed out that, based on a 1946 survey, nearly 30 per 
cent of the professional engineers were engaged in technical 
administration and management 
The National Society of Professional Engineers, in its recent 
survey of 350 companies employing over two million people, 
reported that 92 per cent of these companies look for engineers 
for management, and that practically all of them have managers 
who are engineers 
An article in Chemical Engineering News recently reported on 
100 chemical companies, to the effect that one fifth of the presi- 
dents were engineering graduates, that a slightly larger pro 
portion of the operating executives had engineer's training, 
and that almost 27 per cent of the top executive promotions in 
1951 were men who were engineering graduates. Of course, 
simple reasoning supports findings such as these. The most 
obvious reason for the need for engineers is found in the in- 
creasing technical complexity of our way of life. To hold the 
level of material civilization we have, and to maintain our 
going rate of progress in that regard, our industral and service 
activities simply require more engineers. If it may be assumed 
that the incidence of the personal qualities necessary to leader 
ship is no lower among engineers than among other groups, 
then it follows that the more engineers there are in business, 
the more there will be at the top in business. That is self 
evident 
GROWTH OF TECHNOLOGY 


The business of my company, that of manufacturing soap and 
shortening, which a generation ago was probably thought 
of by most people as hardly technical at all, offers an example 
of the growth of technology. (After all, there couldn't be 
much to carrying out industrially a process which many house 
wives have done in their own kitchens and back yards.) 

Twenty years ago we performed about two dozen different 
major processes in making our major products. In those 
twenty years we have added new processes or amended old 
ones, to the extent of 42 additions and changes. 

Twenty years ago we used about 23 different types of raw 
matcrials—basic chemicals, processing chemicals, and additives 
Today, the number has become 54 

Of upward of 1200 college graduates working in our manu- 


Presented at the Joint Luncheon Meeting of the Management and 
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facturing department, about 85 per cent are technically trained, 
and just under 20 per cent of these have advanced degrees 
The rate of acceleration of technical activity in our business 
in recent years is brought out by the fact that 49 per cent of 
our technically trained people have joined us since 1947, and 
that figure steps up in the case of those with graduate degrees, 
to 57 per cent. 

So even our relatively simple, erstwhile “‘kitchen’’ business, 
which in many respects had hardly changed at all in any basic 
way since before the Christian cra, in recent years has been 
drawn increasingly into the whirl of technical progress, and 
consequently is more dependent on its engineers 

Thar this is so not only in our company, but in industry in 
general, of course is not news, nor is it surprising, because 
surely it is a fair statement to say that the wedding of engineer 
ing and management is in many respects a ‘‘natural."" Engi 
neers as a class are accustomed to being guided in their decisions 
and actions by facts, and rules based on facts. They are pre- 
disposed by training to reach out for experimental evidence 
which is reproducible and will be reported the same by every in- 
itiated and unbiased observer. They have, I believe, an in- 
herent respect and desire for the “‘absolute truth,” as contrasted 
with opinion, persona] preference, hunch, and political or wish- 
tulthinking. The stability and honesty of engineers’ standards 
when considered for application to the demands and responsi- 
bilities of management, make a most attractive picture against 
the background of today's confused political and international 
scene 

So we have arrived at these points: 

That engineers are in management 

That we have to have them there to maintain our accus- 
tomed going rate of progress 

That engineers are, in an important way, especially qualified 
to be managers 

Granted these conclusions, suppose we, as engineers, try to 
make an appraisal of the present status of this job of manage- 
ment, in which we promise to play an increasing part, as we 
fit into it. Let's see if we can come up with a viewpoint of 
where we are and where we want to go. We may wind up 
asking more questions than we can answer, but at least we shall 
have tried 


MANAGEMENT § JOB 18 TO GUIDE, NOT DICTATE 


It seems to me that engineers as a class are particularly quali- 
fied to recognize the fact that management of all kinds—in- 
dustrial, governmental, civil—is properly a job of “guiding” 
people to the best of one’s ability, in conformance with exist 
ing man-made laws and the continuing natural laws; as op- 
posed to “‘controlling’’ people or ‘“‘dictating’’ to them—a 
conception which in itself is practically sure to result in a 
violation of natural laws 

To me, there are two key points in this concept of manage- 
ment: (1) There is guidance, which implies the obligation on 
the part of those who are undertaking to manage, to lead others 
into an understanding of what it is all about; (2) there are 
the natural laws, concerning which engineers should have a 
special appreciation. 

Engineers have a pretty good acquaintance with those gener- 
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alized expressions of observable, reproducible natural phenom- 
ena which come out as the so-called laws of gravitation, of 
motion, of electromagnetism. With a little contemplation, it 
should be an casy step to the idea that Whoever established 
those laws also may have built in a few more laws concerning 
His most intricate creation -mankind—the violation of which 
may not be so immediately apparent, but is nevertheless out of 
step with the basic design of this universe. Let us give a 
minute or two to considering some possibilitics 

Probably we shall never know for sure, but there would seem 
to be at least a reasonable possibility that this supply and de- 
mand business we hear so much about may have to do witha 
natural law—possibly with delayed action—which just can't 
be broken, however many government regulations are passed. 
It may be a natural law that mankind will look for a higher 
Being than itself to worship, and if that is the case, that 
yearning will never be controlled away—in Russia or anywhere 
else. It 1s even conceivable to my mind that there might be a 
natural law that has something to do with a man's wanting, 
even needing, to have a certain minimum amount to do with 
determining his own “‘security’’ in this world. If chat is the 
case, then a Manager—cven in the government—who decides 
that it is his responsibility as a manager to wrap up the job all 
by himself may be stepping out of his class 

If I seem to be raising difficult philosophical questions, let's 
nevertheless face them: I am mainly trying to make the point 
that there is probably a dividing line here, for perceptive man- 
agement. whether it is governmental or industrial, to recognize 
as marking the difference between what it can and what it 
cannot do. King Canute, by example, helped discourage 
management from trying to break the more obvious natural 
laws. There are probably other less obvious ones which still 
need to be recognized. I submit that engineers as a class 
should be as able as anyone else to recognize them 


ARE WE VICTIMS OF PROGRESS? 


A corollary point which grows out of the foregoing considera- 
tion is that we are stuck with our progress, and management 
There may be week ends when, beset by 
parking or trafic problems, or by cowboy movies or commenta- 
tors, we wish momentarily that automobiles, radios, and TV 
sets had never been invented, and we think back with longing 


must face that fact 


to what we have heard of as ‘the good old days."’ But on 
further thought, it occurs to us to remember what the dentist 
was like before novocain, what pneumonia did to people be- 
fore sulfa drugs, and how much of a plus things likedcep freezers, 
disposal units, and air conditioning have been 

At that point we probably wind up deciding that we will 
not throw our influence on the side of turning back the clock 
is not for us to make the choice, for, to my 
mind, another one of those natural laws is involved: Enough 
people have itch’ for progress—cnough 
people were just made that way—so that progress is going to 


Actually, it 
enough of an 


continuc 

So if our material improvement has had such side effects 
as concentrating people in the cities with the problems peculiar 
to thar, and withholding from the production-line worker that 
sacisfaction of personal craftsmanship which his grandfather 
had, and so stepping up the tempo of our living that nervous 
and mental disorders are on the increase, then management 
had best address itself to managing those side effects with a 
minimum of time spent in ‘viewing with alarm."’ It probably 
would be uncharitable to make too much of a point about the 
justice of engineers inmanagement having todeal with problems 
for which the progressiveness and inventive genius of their 
profession carry so large a share of the responsibility 
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STABILITY IN MANAGEMENT 


In the face of this inevitable drive toward progress, I have a 
rather strong fecling, too, that it is important for management 
to exert some conscious effort to maintain a sense of humility 
of proportion—to keep its feet pretty firmly on the ground. 
In the last half century or so of unparalleled technical advance, 
an incredibly lofty structure of material civilization has been 
built, and we seem to be continuing to build right on top of 
it—up and up. We have been moving along at a very fast 
rate, Based on our accomplishments to date, there seems in- 
deed to be little to discourage us from straining our cyes for 
the first glimpse of the new and still more exciting landmarks 
which should come into sight; hence the justification for talk 
of such things as interplanetary expeditions. 

However, as with any trip, during this fast ride that we have 
had, we have been dependent on certain motive power. The 
amazing, cxhaustless creative power of the minds of men and 
their constructive co-operation have brought us this far. 
Should this motive power fail us seriously in execution, or in 
the direction toward which it moves us, our future could begin 
to look very different. Inconceivable, someone may say! 
Perhaps so, but who among the engineers wants to be carcless 
enough to take that for granted? 

When we have problems to solve, certain things are always 
“*given,"’ and the solution of the problems goes on from there. 
The accuracy of the answer is entirely dependent on the accurate 
fixation of the given conditions. In the same way, manage- 
ment decisions always go forward from some foundation of 
assumptions, which is taken to be dependable. My point is 
that the very wisest Management among managements proba- 
bly will do well to divert enough of its attention from the 
work which is proceeding on the top floor of this dizzy tech- 
nical structure we have built to keep a careful eye on the 
foundations, the fundamentals, the taken-for-granted assump- 
tions. They can stand inspection, reinspection, and from time 
to time, may need some shoring-up. 

I know it sounds pretty sensational, but I can’t help thinking 
what an inglorious interruption to our progress could occur if 
something slipped badly in connection with the H-bomb or 
with our international relations, and the scorched survivors 
had to resort for a time to concentrating the hard way on the 
old fundamentals of food, warmth, and shelter 


MANAGEMENT'S OBJECTIVE 


For my last point in this effort to appraise just what engineers 
should be thinking about as they enter increasingly intomanage- 
ment, I arrive at something which is intermediate among the 
others we have discussed; yet it is distinct enough to merit 
special comment. In coping with its obligations to plan and 
guide, to realize that progress is inevitable, and to retain a 
proper proportion of humility, management must develop a 
clear perception for end objectives that are worth-while and 
basic. It must guard constantly against being stampeded by 
the pace we are traveling, or confused by temporary side effects 
It must be alert to recognize the distinction between the ends, 
and the means to those ends 

In this territory we find it casiest to ask questions, and most 
difficult to answer them. An authoritative definition of our 
ultimate principal end objective in this existence—one which 
everyone could understand and accept—would be a most com- 
forting and simplifying thing to have. I suppose that the 
consensus would still be that our closest approach to such a 
guide is to be found in the various religions. These, of course, 
vary from segment to segment of the world's population, 
but I have yet to hear anyone declare that for this purpose 
anything superior to them is to be found in any of our technical 
texts or handbooks. And somchow, I have an idea that when 
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the time comes in which we know all the answers, it will 
turn out t) be more important how people have lived, worked, 
got along together, than how high the WAC corporal flew, 
or what the underwater range of the first atomic-powered sub- 
marine may be. 

Many voices and much publicity these days are beating high- 
pressure ‘‘musts"’ into the cars of all of us, including manage- 
ment, whose duty it is to initiate desirable action. Much of 
this pressure is most persuasive, plausible, verifiable as to facts 
and figures, and in some cases even emotionally appealing. Yet 
in the face of it all, my thesis, it seems to me, is still sound; 
that management must not be stampeded, but must judge cach 
suggested course of action carefully, as to its order of impor- 
tance, and as to the end to which ultimately it will direct us 

For example: We are told that the supply of engincers is 
going through a Jow point in relation to the demand, that we 
are short approximately four years’ worth of graduates against 
the current needs of industry and government. Accepting the 
needs as they are presented today, for whatever reasons, that 
is undoubtedly true. Something is being done about it, at 
least to the extent of swarms of interviewers on the campuses, 
and the rising salaries that are being offered. Yet, if manage- 
ment is looking for something to be concerned about and give 
its attention to, I believe at this point it should ask itself this 
question: Is the shortage of graduating engineers of the first 
order of importance, or only second or third? 

Granting that we are short engineers, and that the develop- 
ment of the next synthetic fibers and perhaps the generation of 
atomic power for industrial use may be delayed three or four 
years as a consequence, is that sort of problem as important to 
our future as, for example, the resolution of the question of 
whether or not the union shop should be compulsory? 

We have heard of a program under which management in 
this country is asked to help in educating visiting teams of 
industria] managers from other lands in how we doit. I would 
not talk against this program; but I would suggest that manage- 
ment ask itself some questions about ‘‘proper proportion"’ 
when it is considering how much time and effort such a program 
should be allotted. Is it deserving of as much consideration 
as, for example, an educational campaign to correct a certain 
officially sponsored and legalized concept? I am referring to 
the concept that in this country management and labor must 
compete against cach other. Iam referring tothe much greater 
relative importance of advancing public appreciation of the 
fact that workers and employers are on the same team and that, 
in proportion to their mutual respect and co-operation, every 
citizen of this country will prosper increasingly 

So much of what we are somehow brought to believe we must 
or should do these days follows the hypothesis that this or 
that national objective is necessary in order to assure our proper 
security in this world of today, That is a very casy thing to 
talk for, and difficult to talk against, and I do not propose 
to talk against it. But the program of forming alliances with 
our sometime friends, of equipping them to some extent out of 
our pockets to defend themselves, of educating backward arcas 
of the world how to live better under our system—all of 
this is not an end in itself. It is only a means to the inter- 
mediate end of extending the political and economic climate 
which we find favorable, putting a bulwark around our way 
of life and way of government. But if, in pursuing this pro- 
gram, we accept measures which in the end destroy the very 
way of life we started out trying to protect, then we have 
indeed put the cart before the horse, and have participated 
in some very tragic irony 

These examples emphasize the point that management should 
not let itself be stampeded by popular slogans, programs, 
movements. It must set the example, and inspire others to 
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follow suit, in searching for the real end objectives that we 
need, and then in pursuing them thoughtfully and deliberately. 
That may well mean that somewhat more of management's 
time and energy must be put into educating our fellow citizens, 
and into the practicing of our government processes as they were 
meant to be—by the people. If these contributions by manage- 
ment result in some sacrifice to the velocity of our material 
and economic progress, then so be it, 

Mr. Lemucl Boulware of the General Electric Company 
recently touched on this responsibility when he discussed the 
obligation of engineers, both in and out of management, to 
use their good minds in taking the initiative in the economic 
and political education of others," 


MANAGEMENT SHOULD UNDERSTAND PEOPLE 

Some of the questions I have raised and comparisons I have 
made may imply criticism of the situation in which we find 
ourselves today, That is a legitimate conclusion, and | shall 
let it stand; but no disparagement is intended, I do not pre- 
tend to have the ability to blueprint the answers to all of 
these different questions, What I should like most of all to 
sce is for us to keep what we have honestly and fairly won, 
materially, and to add to it; but to supplement our skill in 
that ficld with whatever other skills we need, to enable us to 
assimilate and utilize our technical progress gracefully and 
properly. 

For management, this kind of objective poses many questions 
which I would be the first to declare difficule of solution; but 
it seems rather plain that, for the engineer, an indispensable 
first step in the right direction will be found in increased em- 
phasis on the understanding of people and of communication 
among them. 

Mr. Clarence Randall, in the third of his series of twelve 
articles, ‘Creed for Free Enterprise,"’ recently appearing in the 
Cincinnati Enquirer, was quite outspoken on this subject of * under- 
standing of people"’ in these lines: ‘‘Leadership, like everything 
else in life that is vital, finds its source in understanding, To 
be worthy of management responsibility today, a man must 
have insight into the human heart, for unless he has an aware- 
ness of human problems, a sensitivity toward the hopes and 
aspirations of those whom he supervises, and a capacity for 
analysis of the emotional forces which motivate their conduct, 
the projects entrusted to him will not get ahead, no matter 
how often wages are raised. 

“Unhappily this has not been our long suit so far. We have 
done far better with machines than with people. The all 
but supernatural advance that we have made in technology, 
and the vast physical expansion of plant that we have brought 
about, have not been matched by wisdom in the behavior of 
one man toward another, or of a gang toward the leader, 
To a certain degree, 1 am afraid that this is the result of the 
extent to which American industry during the past generation 
has been dominated by the engineer and the chemist. I say 
this not critically, Being neither myself, I have a respect 
bordering upon awe for what the research and engineering 
geniuscs have done to improve our processes and products, 
but what I am talking about is management emphasis ."’ 

Regardless of whether or not we agree with Mr, Randall's 
fears concerning the effect of the increased presence of engincers 
and chemists in management, the point of view which he has 
expressed in this respect should give us all food for thought 
I think we may fairly point out that there is a positive as well 
as a negative side to this question. To me it seems as though 
the positive values which result from the application to a 
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in a TROUBLED WORLD 


By WILLIAM C. FOSTER 


DEPUTY SECRETARY OF DEFENSE, WASHINGTON, D. C. 


O one will challenge the statement that we live in a 
troubled world. Our nation is in an emergency—an 
emergency devoted to preventing all-out war, or to 
winning such a war if it is forced upon us. This is a period 
which requires as much selfless and devoted effort as any mili- 
tary conflict in our history 
One of the greatest needs of our times is a full realization by 
the American people of the true nature of this emergency, 
unaccompanied by hysteria, subjected to nonpartisan discus- 
sion and careful analysis, and met by the development of a 
stcady long-term policy to challenge the threats which con- 
The problems that we face have no easy or quick 
solution. These problems are strange to many of us who grew 
up at a time when the power politics of the Old World seemed 
a wicked phenomenon in distant places of only minor concern 
to us of the ‘Brave New World.” 
Unfortunately, times have changed and technology, perhaps 
more than anything clse, seems largely responsible for this 
The conquest of space with long-tange aircraft has 


front us 


change 


removed the protection with which geography endowed our 


country. The development of weapons with a destructive 
force undreamed of 15 years ago exposes our cities and those of 
all other countries to unprecedented dangers. These two fac 
tors alone would be sufficient to require a basic change in our 
policy. In addition, a world which only 15 years ago con- 
tained seven great powers, which could balance and check cach 
other, is today largely divided under the leadership of two 
great powers, the United States and Soviet Russia, with the 
latter devoted to the promotion of world revolution. These 
developments, whether we like it or not, have thrust upon us 
responsibilities which former generations could safely ignore 
Failure in this tremendous task will endanger everything we 
value as individuals and citizens and mankind might never 
recover 

The stakes involved in the present struggle with Communism 
are of such magnitude that no American can afford the luxury 
of narrow personal goals at the expense of service to the com 
munity. It seems to me that no engineer can afford to ignore 
the pleas of Dr. Wright to our profession to assume increased 
civic responsibilitics 

The answer to the question which Dr. Wright raised in an 
article “Is the Engineer a Lone Wolf?*’ must be in the nega 
tive. In this article, which carried the subtitle ‘‘More Ex- 
plicitly, Is the Engineer a Slacker in the Discharge of His 
Civic Responsibilities?’’ he referred co indifference being the 
cancer that destroys democracy and concluded with a quotation 
from Hendrik Van Loon 

‘For alas, none of the leaders seems as yet to have learned 
that democracy, being the most difficult and complicated form 
of government ever devised by human ingenuity, can be main- 
tained only by constant watchfulness on the part of all the 
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citizens and by a most careful scrutiny and selection of those 
whom they wish to recognize as their leaders. Without that 
unselfish devotion to the interest of the community at large, 
all democracies are bound to end ina dictatorship.” 

I do not intend in any way to imply that the United States is 
in that situation, but intelligent participation by citizens in the 
affairs of government remains today—more than ever before—a 
basic requirement for the survival of democracy in this troubled 
world. To this task, engineers can perhaps contribute more 
than any other group because of the importance of their pro 
fession in a technological era 


URGENT NEED FOR ENGINEERS 


One indelible impression of my work in the Government has 
been the urgent need for enginecring skills and discipline which 
I have encountered in almost every phase of our national 
problems. More engineers are required to maintain the dy- 
namic economy which made us a great power. More engincers 
are required on a multitude of projects sponsored by the Armed 
Forces for our national security. Underdeveloped countries 
abroad await the arrival of technicians who alone can reduce 
the existing poverty which makes the local population vulnera 
ble co Communist double-talk. 

In the machinery of our own Government, engincers trained 
to assemble the essential facts, draw the correct conclusions, 
and arrive at logical solutions, can make invaluable contribu 
tions for the common good at all levels. I doubt that engi 
neers as a group ever before faced as great a challenge or carried 
as heavy a responsibility. 

The requirement for more and more engineers in the United 
States—-especially engineers with a broad approach—con- 
stitutes one of the most important problems of our national 
security requiring an urgent solution. Looking at our past 
achievements with justified pride, we have taken our engincer- 
ing ability for granted and assume that the leadership which 
we have exercised in this field for so many years will remain 
unchallenged. This is noc a time for selfish satisfaction. 

It is estimated that Sovict Russia graduated almost as many 
students from technological schools in 19§2 as the United 
States. The atomic explosion in the Soviet Union, announced 
by the President in September, 1949, speaks for itself. The 
mass production of jet fighters of good quality and the radar 
tracking equipment used by Communists in Korea furnish addi- 
tional evidence that it would be dangerous to underestimate 
the engineering capabilities of the Soviet Union. In order to 
keep our leadership we musc constantly forge forward and con- 
tinue to encourage our most capable young men to choose engi- 
neering as their profession 

The second major requirement which I mentioned dealt 
with participation of engineers in the numerous projects 
sponsored by the Armed Forces for our national security. I 
am fully aware of the sacrifices in time and effort that many 
individuals and companies are making in the national] interest, 
especially when, if left alone, they probably would prefer to 
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work along less disturbing and more familiar lines. How- 
ever, these sacrifices are essential to survival, for armed strength 
by itself is not sufficient to guarantee the security of our coun- 
try 

National security in the present age requires the close in- 
tegration of scientific and technological resources for the 
common purpose. The degree of this integration will vary 
with the intensity of the threat that faces us, but the civilian 
resources which by conversion or redirection will constitute 
our Main support in time of war must be associated closely 
with che activities of Government in these times devoted ro 
preventing such a war from happening 

Our Armed Forces became fully aware during the last war of 
the great contributions that engineers, scientists, and business- 
men can make to victory. These partners of the military torces 
provided techniques and weapons which enabled us to outwit 
and overwhelm the enemy. Their understanding of the needs 
of the Armed Forces made possible the highest degree of cc- 
Operation between civilian and military. We in the Defense 
Department are attempting to draw into our planning for na 
tional security all civilian resources which can contribute to 
the defense of our country. Success depends upon the co- 
operation with which the nation as a whole and each profes- 
sion is willing to respond. 


ENGINEERING CONTRIBUTIONS TO DEFENSE 


The importance of this work is perhaps best illustrated by 
the outstanding role played by engineers and scientists in the 
Manhattan Project and the development of the atomic bomb. 
This experience overshadowed the many other contributions 
made in developing weapons and materiel for our Armed 
Forces on the land, the sea, and in the air, and the thousand 
and one contributions which made it possible for our factories 
to produce the necessary equipment in quantity and on time. 


Today more than 50 per cent of our scientists are engaged in 


defense work, part time or full time. One may regret that this 
has to be, but it reflects the crucial importance of their work 
in our national security effort. The contribution of cagincers 
is no less important but our records do not indicate in my 
opinion a sufficient proportion of our engineer resources being 
directed presently to the same end. 

Our supply of engincers and scientific manpower is a limited 
one and it can be expanded only slowly. There exists what we 
in the Department of Defense call a long “‘lead time’ in 
the production of trained engineers and scientists. Thus, in the 
critical period ahead, any effective increase in the availability 
of engineering and scientific skills must come from better 
utilization of our existing resources in industry as well as in 
Government. 

The Department of Defense is deeply aware of its responsibility 
in this field. Recently we made a study of all the physicists, 
chemists, and related scientists on active duty with the Armed 
Forces and found that there were only 815 of these. This is a 
very small number, but, what is even more significant, our 
study revealed that only 31 of these 815, or 3.8 per cent, were 
improperly assigned and steps were initiated immediately to 
correct these cases. A 1951 government survey revealed that 
only about 2 per cent of all graduate chemists and physicists 
were in the Armed Forces. 

These statistics clearly show that the Army, Navy, and Air 
Force have not hoarded a disproportionate share of technical 
and specialized personnel, and that no widespread malutiliza- 
tion of such personnel exists in the Armed Services today. 


INDUSTRY CAN USE ENGINEERS MORE EFFICIENTLY 


The major challenge for improving the use of our limited 
enginecring and scientific manpower seems to lie with private 
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industry. Recent reports indicate that the Federal Govern- 
ment employs only ¥4 per cent of all the electrical, mechanical, 
and chemical engineers in the country. State governments cm- 
ploy 10 per cent, and local governments 6 per cent. All the 
rest are in the civilian economy 

One of the leading employcrs of engineers recently asked: 
““How many engineers are hunched over a drafting board on 
mechanical work? How many are compiling statistics and 
drawing graphs? How many are playing nurse to ailing ma- 
chines? How many are caught in blind alleys doing specialized 
work that requires no particular talent? In other words, do 
we have an actual shortage of engineers or docs it just look 
that way because of the manner in which we have put engi- 
neers to work?” 

These questions represent one of the major challengcs of the 
present day. Those who are responsible for employing and 
managing enginecrs and technical personnel can make a vital 
contribution to our national security in th’s field 


OPPORTUNITIES IN UNDERDEVELOPED COUNTRIES 


The third major area of opportunity for engineers in our 
national security effort lics abroad, especially in underde- 
veloped countrics. As Administrator for Economic Co-Opera- 
tion, before joining the Department of Defense, I worked to 
help the economic recovery of Europe as well as to promote 
economic stability in many of the countrics of the Near and 
Middle East, southeast Asia, and the Far East. In most of 
these countries there existed a nced for American goods, but 
even more important was the requirement for our technological 
knowledge which could help meet the urgent need for increased 
industria] and agricultural productivity 

Much of the distress and difficulty abroad is caused by the 
simple fact that people do not have cnough to cat or wear 
Half the world averages less than $100 per capita per annum. A 
Chinese statesman once said to a friend of mine that the dif- 
ference between his country and ours was that in China a man 
had to work 12 to 15 hours a day to produce enough so that he 
could cat and have some clothes on his back. 

We in the United States, with a much higher standard for 
minimum needs, can achieve the same with an average work 
day of 5 to 6 hours. Our continued progress as a nation de- 
pends to a large degree on the wise use we make of this addi- 
tional time at our disposal. In che present world situation a 
greater and greater share of this time must be devoted to teach- 
ing less privileged nations some of the techniques which have 
contributed so greatly to our own progress. 

The ASME has not ignored its opportunities in this direc- 
tion. It was my privilege while in the Economic Co-Operation 
Administration, to award the Socicty a certificate of co-opcra- 
tion for assisting foreign engineers to study American enginecr- 
ing practices. This work is continuing but we need more of this 
unselfish spirit which supports our efforts to establish a truc 
partnership with those who are or who wish to be our friends, 
It is in our long and short-term interest to develop to the great- 
est possible extent mutual strength and stability throughour 
the world. 

Stability will come through better economic conditions 
which many of these countries can attain only by our sharing 
with them our technological knowledge and by assisting them 
to develop better governmental procedures which insure that 
the new fruits of productivity are equitably shared by those 
who produce, those who own and manage, and those who con- 
sume. Many of the worst difficulties in the past have come 
about as a result of violent and hostile contact between 
peoples. We must work out a way in which those contacts 
can be made friendly and constructive 








CREATING STABILITY IN THE FREE WORLD 


This international effort is a two-way street. Many of the 
countries which we assist are also the source of critical raw 
materials without which our own economy would soon slow 
down. By making these countries stronger and better we 
assure a more dependable and larger flow of materials the lack 
of which today 1s limiting our own production. At the same 


time we are promoting by this effort the development of 
potential allics in the defense of the values which the free 


world shares 

This task docs not involve exorbitant expenditures and does 
not require—as some people are inclined to imply—-that the 
United States carry the entire burden of the rest of the free 
world on its own shoulders. On the contrary, it is a task in 
which we help others to help themselves——a task in which we 
carefully select the arcas where our help can produce maximum 
results on a Minimum investment—a task in which engincers 
have real opportunities to make invaluable contributions to 
their nation’s security 

Any increase in the production of these countries makes it 
possible for them to assign an increased percentage of their 
national income to the development of their armed forces for 
defense against aggression from without and subversion from 
within. The history of the postwar years has clearly demon- 
strated that Communists move in where weakness exists, and the 
development of economic strength is the inevitable prerequi- 
site for the growth of national strength. Engineers who 
engage in this world-wide enterprise will find the rewards 
great perhaps not in a Monetary sense, but in terms of service 
and accomplishment in a cause vital to their country’s safety 
Ir is a long-term task in which opportunities for service will 
continue to exist for Many years to come 


THE ENGINEER AS A PUBLIC SERVANT 


My final plea deals with the engineer as a public servant 
It is a field into which I have been thrown by strange cir- 
cumstance and one which Dr. Wright considered of basic 
importance to the engineering profession. I fully agree with 
the enthusiasm with which he carried on his mission of in- 
spiring voung engineers to go into community activity I 
strongly believe that there is a great need for people trained as 
engineers tO jon with the many lawyers, economists, ac- 
countants, and statisticians in contributing to our domestic 
and international responsibilities the benefit of professionally 
sound thinking 

The reward for such contributions lics, to a considerable 
extent, in the varied associations made in this work, the train- 
ing in human relations, and the growth of understanding that 
develops from experience in other fields. No matter how good 
one's education, no matter how good one’s technical training, 
it is my deep belief that, in order to develop a well-rounded 
human being, a good measure of community activity is ¢s- 
sential. Engineering, in my opinion, should be the means to 
a fuller life, not the narrow goal 

Because the engineer works basically with physical things, 
he often has been charged with a lack of human understanding 
It has been said that he has little appreciation of the spiritual] 
values in life, that he is impersonal and unemotional and even 
indifferent to the political end social world around him. There 
may have been some truth to these allegations in the past, 
but they are rapidly becoming less valid. In my day, the 
curriculum in engincering colleges gave little attention to the 
humanities. Today, our engineering schools have become con- 
vinced that a purcly technical education is not enough. They 
have widened the curriculum in order that, trained in psy- 
chology and government as well as in the skills of his profession, 
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the engineer may accomplish broader missions. This is a 
sound development and should produce increased benefits in 
the future 


THE TEST OF SERVICE 


First, a word of warning. Ido not hold that an engineer can 
be of outstanding usefulness in the field of government simply 
because he is an engineer. The bestowal of a degree in engi- 
neering does not suddenly endow the candidate with qualifica- 
tions that he did not possess a few moments carlicr. The engi- 
neer receives rigid training in his profession, but his real value 
as an engineer depends on what he makes of the opportunities 
he encounters in later life. This test he shares with the pro- 
fessional soldier. With the expansion of our Armed Forces 
in World War II many officers of junior rank were thrown 
into positions of high responsibility. Some of them grew up 
with their new responsibilities, but others found it impossible 
to rise above their own limitations and remained of junior 
rankatheart. A similar danger faces the engineer 

It will be recalled that Dr. Wright pointed out the fact that 
education was important, but much more important was ex- 
perience in the art of dealing with people, especially in the ac- 
tivities of government, starting with first principles in the 
ward, the village, the city, and thus ultimately the state and 
the nation. I want to re-emphasize the need for experience in 
the more elementary stages in government in order to enable 
individuals to make contributiors of service on a higher level 
in a later stage. 

Participation in community affairs by young engineers, cither 
in their engineering schools or in the communities where they 
take their carly jobs, may be equally as important as the formal 
training they received in the classroom. 1 know from personal 
experience that time spent in community activities pays great 
dividends to the individual as well as great dividends to his 
city, state, and nation 

It is not casy to devote one’s spare hours to learning a game 
seemingly not allied to one’s profession, but a man in school 
who is active in such things as student government, class man- 
agement, publications, debating socicties, team athletics, social 
and church work, or one who after leaving school enters the 
work of service clubs, chambers of commerce, town clubs, 
athletic clubs, welfare socictics, citizen committes of one kind 
or another, attends meetings of the town council, county 
boards, and what have you, will find that, almost unawares, he 
has increased his capacity as an engineer and a citizen. He now 
can bring to his work the advantages of his engineering train- 
ing plus the ability to discuss and formulate policy and lead 
others to the agreed-upon goals. 

Such outside activities by our best-trained engineers, begun 
carly in their careers, are more vital today than ever before. 
In view of the rate at which new problems arise in this present 
troubled world of ours, we must develop more and more young 
men with leadership capability if we are to retain our present 
eminent position in the world. Having had the task of world 
responsibility thrust upon us, even against our will, it is im- 
possible for us to relinquish our leadership except at the price of 
the destruction of our nation and all we hold dear in the world. 
The pages of history are replete with evidence showing that the 
days of a nation are numbered when leadership at the top be- 
comes thin and weak or when no sound method exists of main- 
taining a continuous supply of new leadership material from 
lower to higher ranks 

We have been fortunate as a nation in not losing, like Great 
Britain and France, the best of our youth on the battlefield. 
While our losses were heavy and have been added to by Korea, 
we still have a large reservoir of capable young men from which 

‘Continued on page 796) 





PLYWOOD Is 


ENGINEERED WOOD 


By THOMAS D. PERRY 


ENGINEER IN WOODWORK, MOORESTOWN, N. J. 


OOD, the solid part of a tree, has served mankind for 

untold centuries, from the primitive club or weapon of 

prehistoric man, through a multitude of useful applica- 
tions, to the grand piano of today, to name only one of many 
interesting developments in wood that man has perfected 

From antiquity to the present time, the workability of wood 
has made it a prized material for conversion into wood products, 
adapted to the necessities and comforts of living. Among 
them may be cited: fires for warmth; houses for shelter; shops 
for work; furniture for relaxation; skis and rackets for sports; 
wood carvings and musical instruments for the gratification of 
aesthetic tastes; as well as for other innumerable and familiar 
purposes 
While the one hundred years under consideration, 1850 to 

1950, may represent an era in engineering, as the profession is 
recognized today, it is a relatively short period in comparison 
with the many centuries of wood utilization. Most of us 
who have passed the three-score milepost, are descended from 
parents who were born not far from 1850. We have listened 
to the stories of our mothers and fathers, as well as of our 
grandparents, telling of the rigorous and simpler living of one 
hundred years ago. We can picture more or less vividly the 
homes and home equipment of the 1850's. Products of wood 
were there aplenty, but they were of solid wood, made with 
painstaking care from air-dried lumber. Wide boards were 
prized and occasional joints, made with animal glues, were 
viewed with considerable apprehension. Warpingand splitting 
were regarded as inevitable 


EARLY MACHINE DEVELOPMENTS 


A glance backward will indicate that two Englishmen, Sir 
Samuel and one Jeremy Bentham, were responsible for exten 
sive developments in woodworking machinery about 1800 
Their objective was to train prisoners under their charge to do 
accurate machine woodwork, since they appeared to be unable 
or unwilling to acquire the skills of hand woodworking, the 


only trade practiced in the prisons of that time. To what 
extent these pioneer machines aided in the training of prison 
ers is unknown, but it is certain that the Bentham patents repre- 
sented important mechanical advances, and were the back- 
ground for many carly woodworking machines. These soon 
appeared in English, as well as in American cabinet shops 
Among the many patent claims of the Benthams was the idea 
of a large power planer or shaving machine, designed to cut 
thin slices of wood. This idea was supplemented by some 
suggestions for laminated constructions. There is no evidence, 
however, that this planer found much favor, nor that laminating 
methods were encouraged thereby. 

A primitive rotary lathe, Fig. 1, for cutting thin sheets of 
wood, then called scales or scale boards, was patented by an 
American, John Dresser, in 1840, but apparently it was quite 
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FiG. 1 EARLY VENEER LATHE 


(From U. S. Patent No. 1758, September 3, 1840, to John Dresser 
hand cranks provided for operation.) 


Norte 


unimportant in the woodworking of that cra, That was 
before anyone dared to visualize the possibilities of plywood 
construction, as it is known today. 


WHAT IS PLYWOOD? 


Plywood is an assembly of thin layers of wood, in .which 
the alternate layers are arranged crosswise, the whole being 
firmly glued together. This is a basic description, quite inade- 
quate from the viewpoint of today, but this definition will be 
supplemented by other useful qualitics as they are shown to 
have evolved through the years. A summary of the principal 
characteristics of modern plywood, as they have been developed 
in this one hundred years, will follow logically, near the end 
of this paper 

Plywood, cither as a wood product or as a name of a wood 
product, was practically unknown in the 1850 period. Such 
combinations of wood layers were not recognized as a possible 
panacea for the normal limitations of solid wood. The chin 
sheets of wood, which we now call veneer, and which were 
needed for the layers of plywood, could be made only by hand, 
and the small supply available was irregularly cut and very 
costly. At the time there was no encouragement toward 
developing better wood combinations of the plywood type. 


EARLY EVIDENCE OF PLYWOOD 


There were a few forerunners of plywood before 1850, the 
outstanding being the pin block, or wrest plank, in a piano, 
made about 1830, of several crossed layers of thin-sawed maple 
lumber, glued into a rigid block. The tuning pins, to maintain 
wire tension, were set in slanting rows in these pin blocks, 
Fig. 2, some 40 in. X 8in. X 1'/4in. insize. Experience indica- 
ted that metal tuning pins with grooved or spiral shanks, would 
hold their grip indefinitely in such cross-laid and glued wood con- 
structions, far better than in metal plates or in solid wood 
blocks. It was of prime importance that such tuning pins 
stay put, and it was equally necessary that they be tightened 
or loosened, easily, in tuning the piano. While the term ply- 
wood did not come into use until about 1916-1918, these pin 
blocks were true plywood constructions, since they exhibited 
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f1G. 2 MODERN PIN BLOCK AND TUNING PINS 
Ply wood made of cross-laid sawed maple. Courtesy Steinway 
dimensional stability They have been standard construction 
for all pianos ever since 
A much earlier use of wood veneer dates from the dynasties 
of the Pharaohs in Egypt, more than 3000 years ago, when 
thin sheets of decorative species were shaved, or split off, and 
glued to other blocks of wood, which served as a nondecora 
tive but sturdy base for these fragile veneers. It was not ply 
wood, as the term is understood today, since there were no 
These carly veneered constructions 


balancing cross layers 


lacked the more important characteristics that plywood now 


imparts to wood products: such as distributed strength; resist- 
ance to splitting; and reduction to a minimum of tendencies 
to shrink, swell, and warp. Nevertheless, it was a practical, 
if somewhat primitive, method of displaying the beauty and 
attractiveness of wood, which is one of the functions of ply- 


w ood 


ONE HUNDRED YEARS IN RETROSPECT 


The title of this paper, “Plywood Is Engineered Wood,” 
indicates that plywood has gradually evolved as the result of 
the application of engineering principles to wood fabrication 
Woodworking shops, in the carlicr decades, were relatively 
small units engaged in a highly competitive struggle for survival 
and there was little incentive, time, or moncy for experiments, 
promising they might be. Few owners of 
woodworking shops dared to venture away from traditional 
paths and into new and uncxplored methods. Woodworkers 
have been, and still are, singularly conservative, but neverthe 
less they have shown a background of ingenuity which has 
kept progressive developments alive and has graduaily evolved 
the techniques that have made plywood the outstanding product 
that it is today 

Perhaps a division of this one hundred years into five periods 
of twenty years cach, will afford the clearest perspective of 
how plywood has grown in importance and acceptability until, 
in fact, it is now a major division of the forest-products indus 
try, which in turn is one of the six largest branches of all manu 
facturing in the United States 

In brief, these twenty-year periods may be characterized as 


no matter how 


tollows 
1850 1870 
1870-1890 
of plywood 
1890-1910 
ture 
1910-1930 Structural plywood makes a strong start, and 
water-resistant glues become important 
1930-1950 Improved waterproof adhesives, hot-pressing, 
and omnidirectional pressure broaden the plywood field 


Primitive plywood developments 
Intensive development and general recognition 


Plywood becomes standard procedure in furni 


MECHANICAL ENGINEERING 


PLYWOOD IN 1850 to 1870 


These two decades were characterized by intense political 
controversy over secession, leading to the Civil War in 1861, as 
well as by the opening of the West to settlement, culminating 
in the transcontinental railroad in 1869. While there was, 
undoubtedly, some incidental progress in civilian industries, 
major attention had to be directed to military supplics and to 
the establishment of pioneer industrics in the Midwest and Far 
West. It was in no sense a period of intensive development 
and improvement within any particular industry 

In spite of this concentration on preserving the Union and on 
westward migration, there were signs of progress in plywood 
The grand piano made its start and its gracefully shaped rim, 
Fig. 3, could be made only by curving an assembly of thin and 
somewhat flexible layers of wood, to be held in shape by a 
strong glue. While not strictly a plywood construction, since 
there were no cross layers, it demonstrated one of the features 
of plywood, that of gluing a complicated curved form into a 
rigid whole. The Steinway Company is credited with the 
development of this curved laminated rim, probably in the 
carly 1850's. The veneers were sawed, not shaved, and makers 
of quality pianos still prefer sawed vencers for rims 

Another plywood activity, late in this period, was undertaken 
by the Sewing Machine Cabinet Company, started in Indianap- 
olis by Wheeler & Wilson in 1867. By this time veneer 
slicers had been developed, and the cost of making thin vencers 
had been reduced substantially below that of sawed or shaved 
veneer. Accuracy in thickness, not before attainable, made it 
far more practical to assemble them into plywood. The sewing 
machine of that day had a curved lid, or cover, Fig. 4, which 
was used alternatively as a convenient, if somewhat uncomforta 
ble, seat for the operator. Many old-timers can remember 
them in the ancestral family home. With the practical develop- 
ment of the veneer lathe, probably around 1870, the cost of 
veneer was again reduced enough to justify its use as a cross or 
balancing layer 

It is believed that John K. Mayo, in 1865 and 1868, took out 
the first significant patents in the plywood field. These still 
refer to thin sheets of wood as scale boards, and nowhere 
mention veneer, which apparently was a term reserved for thin 
sheets of choice species employed for decorative purposes, 
perhaps in contrast with scales for utilitarian applications. A 
quotation may be illuminating 

‘The invention consists in cementing or otherwise fastening 


PIANO OF 1857, wiTH 
RIM OF SAWED VENEER 


FIG 3} STEINWAY CURVED LAMINATED 


Reconditioned by its makers in 1918. Fancy rosewood veneer has no 
underlying cross-band veneer 
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together a number of these scales or sheets, with the grain 
of the successive pieces, or some of them, running crosswise, 
or diversely from that of the others. The crossing or diversifi- 
cation of the direction of the grain is of great importance to 
impart strength and tenacity to the material, protect it against 
splitting, and ac the same time preserve it from liability to 
expansion or contraction.” 


PLYWOOD IN 1870 To 1890 

The lag in the normal growth of plywood, which had occurred 
in the 1860's was more than made up in the 1870's, when indus 
trial development shifted into high gear. Another important 
plywood patent was granted in 1872 to William Gardner, and 
there seems to have been considerable patent controversy in the 
years immediately following, with many records of assignments, 
licenses, infringements, and litigation, all indicative of an 
intense interest in plywood developments 

In a catalog of Gardner & Company, New York City, about 
1875, there are many illustrations of perforated and curved 
plywood settees, benches, and other types of seating, which 
obviously were the result of several earlier years of develop 
ment. They were popular for lodge rooms churches, passen 
ger stations, ferry boats, and publicauditoriums, The perfora 
tions were often fashioned into geometric designs, mottoes, 
emblems, seals, and even symbolic figures, Fig. 5. It must 
have required a deal of patience and time to bore such a multi- 
tude of holes, before gang drills were developed! Some years 
ago the writer happened to be in a small and dingy railroad 
station in Ohio, and noticed perforated plywood seating, 
reading ‘‘Pennsylvania & Ohio R. R.,"’ which seating had with- 
stood hard service for some fifty years, and was still as sound 
as when originally installed. The name and identity of this 
railroad had long since been absorbed in mergers, while the 
plywood seating had resisted the ravages of time. This might 
be an argument that plywood is more enduring than certain 
railroads! 
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COVER WITH ROUNDED PLYWOOD TOP 


Courtesy 


Institution 


This plywood seating required large areas of veneers. There 
was, inevitably, a considerable accumulation of small picces, 
before the development of methods to splice them together into 
larger and usable pieces. Consequently the perforated ply- 
wood chair seat came into being, slightly dished for sitting 
comfort. This item is still, after some seventy-five years, 
available in many stores, although the holes are gang-punched, 
rather than bored. This seating was plywood in every sense 
of the word, usually 3-ply, */16 in. or '/, in. thick, and was 
curved between rigid forms as it was glued 

The Indianapolis Cabinet Company, successors to the Sewing 
Machine Cabinet Company, mentioned previously, continued 
the sewing-machine business, but also branched out into making 





PERFORATED PLYWOOD SEATING FROM CATALOG OF 
GARDNER & COMPANY, DATED 1875 


FIG. 5 
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plywood for cabinet organs, including bellows, ends, and fret- 
work. Shortly after 1880 this company started making thin 
plywood for furniture, to be set in frames, and used for case 
ends, for bed ends, for drawer bottoms, and for general cabinet 
work. In about 1883 a new and different type of plywood was 
developed, that of plywood cops for office desks in 5-ply con- 
structions with lumber cores, Fig. 6, the first example of other 
than all-veneer constructions 

By 1883-1885 the use of plywood in furniture had become of 
distinct importance, and furniture plywood, made to customer 
requirements, was in production in newly established plywood 
factories, in Louisville, Sheboygan, Grand Rapids, Newport 

Vermont), Two Rivers (Wisconsin) and other points 
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CROSS SECTION OF MODERN PLYWOOD DESK TOPS, SHOWING 
TYPES OF REINFORCED EDGES 


re. 6 

















PLYWOOD PACKING CASES, SHOWING VARIOUS TYPES OF 
LUMBER CLEATS USED AS STIFFENERS 
(Courtesy Atlas Plywood.) 


mo. 7 


Ac this stage furniture factories did not make their own 
plywood. Plywood factories were fully integrated, cutting 
their own vencer, gluing it up, and delivering it to the furni- 
ture maker according to his requirements. Native hardwoods 
from nearby forest areas were utilized—birch, poplar, maple, 
basswood, and elm, with decorative face veneers, such as ma- 
hogany, walnut, and oak, which were purchased. 

Another branch of plywood utilization was developed about 
1885-1888, that of plywood shooks for packaging, Fig. 7, an 
activity believed to have been started by the St. Louis Basket 
& Box Company, as an adjunct to making single-ply veneers 
for baskets, berry boxes, and fruit containers 
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PLYWooD IN 1890 to 1910 


The decade of 1890-1900 marked the rapid expansion of ply- 
wood in furniture. A number of new plywood factories sprang 
up in Jamestown (N. Y.), Portsmouth (Ohio), Algoma, Wausau, 
Marshfield, northern New England, and elsewhere. The $-ply 
construction with lumber core, originally developed for large 
desk tops, about 1883, proved to be very desirable for a wide 
line of tops for furniture and case goods, for bed ends, and for 
drawer fronts. The lumber core provided a sturdy and durable 
base for fragile face veneers, matched in a large varicty of designs 
to reveal and display the inherent attractiveness of wood 
veneers. While a few of these matched effects could be obtained 
in solid wood, the inevitable shrinking and swelling soon 
detracted from their beauty. A selected 4/4 board of intricate 
and interesting grain figure, of walnut, mahogany, or other 
quality species, commanded a relatively high price. If the 
same amount of wood, of equal beauty, could be sliced into 
twenty-eight sheets of vencer (the standard thickness of face 
veneer), and mounted on a sturdy plywood base, with glue, 
the resulting plywood furniture could grace twenty-cight 
homes, rather than only one home when solid lumber was 
used. The quality and durability of the furniture were much 
improved through the use of this plywood, the cost was 
reduced radically, and the opportunity to enjoy beautiful 
furniture was multiplied manyfold 

There were, however, one or two factors that aroused some 
doubt as to the desirability of plywood furniture and some 
skeptics insisted on solid-lumber constructions. Only animal 
glues were available at the time, and they were not water- 
resistant, so that joints might delaminate when furniture was 
exposed to substantial moisture for a considerable time, a 
particularly serious problem in areas of high atmospheric 
humidity, such as Gulf Coast cities. In addition, some of 
the new plywood factories, as well as plywood departments 
in furniture factories, which were springing up in the East, 
South, and Midwest, had little background of practical experi- 
ence in approved methods of gluing. The plywood of that day 
may have had its limitations, but these have now been thor- 
oughly mastered by the use of waterproof resin glues and proper 
gluing techniques 7 

The few years after the turn of the century were epoch-making 
in plywood. Practically all of the plywood, so far described, 
had been made of hardwood species, but there were signs of the 
development of the softwood-plywood industry on the Pacific 
Coast, where immense clear logs of Douglas fir were available, 
and admirably adapted to veneer and plywood production. 
Softwood plywood had been used in limited quantities for 
door panels about 1890-1895, displacing the solid-lumber 
panels that had to be tapered to thin edges and fitted into 
grooves. Such solid panels either withdrew from the grooves 
or split down the middle, due to inevitable shrinkage, and the 
doors soon became unsightly. 

The development of the western softwood-plywood industry 
dates from 1905, when a few Douglas-fir plywood panels were 
exhibited at the Lewis & Clark Centennial Exposition in Port- 
land, Oregon. They were essentially handmade with animal 
glues, from veneers that had been cut for fruit packages and 
crates. It was, however, the start of the structural plywood 
program that was destined to become a large industry, as well 
as a vital factor in many types of buildings. Softwood ply- 
wood on a mass-production basis is in distinct contrast with 
hardwood plywood, usually on a custom-made basis, which is 
too costly for most structural purposes, except where ap- 
pearance is the dominating factor. 

Another milestone in this period was the development of 
wood glues from starch by Frank G. Perkins. This vegetable 
gluc, preferably from cassava or tapioca flour, provided the 
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first low-cost glue for woodwork. While it had no more 
water resistance fhan animal glues, its use encouraged the 
making of plywood for many purposes where low costs were 
imperative 


PLYWOOD IN 1910 to 1930 


The mechanical production of fir plywood began in 1910, 
with three producing units, their chief output for the next few 
years being plywood panels for fir doors. It was not until 
about 1920 that fir plywood became important as a structural 
material. However, the distributed strength of fir plywood, 
which was cheaper than hardwood plywood, made it a most 
desirable materia! for the automobile bodies of that day, for 
both passenger and commercial vehicles. There were ten 
plywood-producing units in 1924, turning out a rotal of 
125,000,000 sq ft on a *s-in. basis, and by 1930 the number had 
grown to seventeen turning out 305,000,000 sq ft. 

In 1910 only animal and vegetable glues were available to 
the makers of fir plywood, but about 1916 casein glues also 
became commercially obtainable, followed by the soybean 
glues about 1927. While the soybean glues were moderately 
moisture-resistant, and cascin joints had good resistance to 
weather exposure, neither of them permitted the production 
of weatherproof plywood, which eventually became well 
established as the “‘exterior’’ type of fir plywood. Hence in 
1920-1930 the structural uses of fir plywood were limited, and 
it could not be employed successfully under severe weather 
exposure or for most marine applications. In spite of these 
limitations, the fir-plywood industry of the Pacific Coast had 
made a significant beginning. 

It was about 1912 that Henry Haskell demonstrated the 
use of blood albumin as a waterproof glue for canocs. He 
pressed cross-laid hardwood veneers, coated with a preparation 
of soluble dried blood, between pairs of rigid forms, one of 
which was steam-heated. This heat coagulated the albumin, 
irreversibly, and produced the most water-resistant glue bond 
that had been developed up to that time. Dried blood, before 
coagulation, is soluble in water; but after coagulation by heat, 
this characteristic is altered and it becomes highly water-resist- 
ant. This albumin glue process was the basis of the organiza- 
tion of the Haskelite Corporation, which soon developed 
multiopening hot-plate presses and produced albumin-glued 
plywood in standard flat sheets. This hot-pressed plywood, 
with its unusual water resistance, was hailed as a major step 
in extending the utilization of plywood. Haskelite is believed 
to be the first commercial organization to establish its own re- 
search laboratory for the testing of glues, and for the develop- 
ment of new plywood products. 

There was an intensive development of aircraft during World 
War I (1914-1918), and this hot-pressed albumin plywood 
proved to be an important structural material in the larger types 
of airplanes of that day. Several other companies installed 
hot presses and an impressive start was made in producing what 
was then called ‘‘waterproof"’ plywood, although it fell short 
of the maximum waterproofness attained by the heat-reactive 
resin adhesives of the 1930's 

Another new plywood adhesive, cascin derived from the 
curds of milk, was brought into this country from England by 
William F. Leicester, somewhere around 1910, and it became an 
important wood adhesive in about 1916. Its use didnot require 
hot-pressing, but the cementing action of the casein-lime com- 
binations produced plywood bonds of high water resistance. 
Cascin-glued joints, thereafter and until waterproof synthetic 
resin adhesives became available; were important in the manu- 
facture of both hardwood and softwood plywood, and may have 
limited the commercial growth of albumin-glued plywood 

Still a third new plywood glue was originated in this twenty- 
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year period, that of soybean, which was the result of research 
by Irving F. Laucks. About 1927-1928, after inconclusive 
results with soybeans from the Orient, the successful cultivation 
of soybeans in this country provided an adequate supply of 
good-quality soybean meal at a low cost. This meal was found 
to make an especially satisfactory glue for fir plywood, with 
more water resistance than that of vegetable gluc, and in a 
comparatively low cost range. 

During this twenty-year period the use of plywood in furni- 
ture continued to grow, until practically all surfaces of substan- 
tial area in quality furniture were made of plywood. Casein 
glues provided a distinctly moisture-resistant glue, which was 
used in furniture likely to be subjected to severe climatic con- 
ditions 























FIG. 8 FLUSH DOOR CONSTRUCTION: RIGHT, SOLID WOOD BLOCK 


CORES: LEFT, SEMIHOLLOW CORES WITH EXPANDED VENEER 
STRIPS 
4 (Courtesy Roddis.) 


The making of flush doors was started about 1918 by 
William H. Roddis, and offered a sturdy, sanitary, and sightly 
door for public buildings, schools, hospitals, and the like. 
SucH a plywood door, relatively free from shrinking and warp- 
ing, could be fitréd tighter, could easily be kept clean, and 
would withstand exceedingly severe service. It was not until 
about 1938 that the solid-lumber core in flush doors was 
supplemented by a semihollow core, Fig.8, which substantially 
reduced the weight and brought the cost down to where flush 
doors, with their advantages, could be widely used for homes in 
modest price ranges. 

PLYWOOD IN 1930 To 1950 

These last twenty years appear to have shown more develop- 
ments in plywood than any carlicr period of similar length, 
perhaps because the events are too close at hand to present a 
clear perspective. 

One of the major developments of the 1930's, if not the most 
important in the one hundred years of plywood under review, 
was that of synthetic-resin adhesives and of hot-pressing, both 
of which, in combination, resulted in the making of water- 
proof plywood. This step immeasurably broadened the field 
of plywood utilization in boats, in aircraft, and in prefabricated 
housing, Fig. 9, as well as in many ramifications of these indus- 
trices. Tego film, the pioneer of the phenolformaldchyde 
resin adhesives, was available on an import basis from Germany 
about 1933, and by 1937 was made in this country by Rohm 
& Haas. Closely following were the ureas, the melamines, 
and the resorcinols, all synthetic-resin adhesives, ranging from 
high water resistance to complete waterproofness. Some were 
supplied with catalysts for hardening at room temperatures, 
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but che most durable of all proved to be hot-pressed phenolic 
plywood. Some of the multiopening hot presses of the blood- 
albumin cra (about 1915) were resurrected and ‘‘dusted off,’ 
hot presses of improved design were imported from Europe, 
and soon even better types, Fig. 10, were made in this country 
By 1940 more than one hundred hot presses were in service, 
both in plywood factories and in shops making furniture, pianos, 
doors, and general cabinet work 

A number of combination adhesives have been developed 
which have substantially preserved the dominant characteris- 
tics of the resin adhesives, and have brought glue-line costs 
down to a moderate basis. Examples of these blends are 
phenol-resin-blood; urca-resin-flour; resorcinol-phenol-resins; 
and melamine-urea-tesins. The net effect of these combina- 
tions has been t =mprove the moisture resistance of plywood 
joints in cost ranges that are reasonably competitive with 
many of the cheaper glues 

These improvements in adhesives and their techniques greatly 
benefited the Douglas-fir-plywood industry, which was now 
able to produce an “‘exterior’’ type (phenolic) that was the 
ultimate in water resistance. The growth of this industry, 
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closely grouped together geographically in three northwestern 
states, under a strong trade association, the Douglas Fir Plywood 
Association, has been spectacular, as can be noted from the 
graph, Fig. 11, and its impact on the building industry has been 
enormous. 

This growth in the consumption of fir plywood, in standard 
sizes, encouraged the establishment of wholesale distributing 
warchouses by the United States Plywood Corporation, headed 
by Lawrence Ottinger, who started his jobbing activities in 
1919, and followed them by incorporation in 1937. This 
organization is now the undisputed leader of the industry, 
although other important chains of distributors have followed 
in its wake. Hardwood plywood was included in the ware- 
house program, but in substantially lesser volume, since much 
of it was still made in custom sizes for furniture, pianos, cabinets, 
trim, and the like. 

Molded plywood, with omnidirectional pressure from flexi- 
ble bags, was an important development in 1939-1945, and pro- 
vided plywood of compound curvature for small boat hulls, 
Fig. 12, for aircraft fuselages, nacelles and wings, for radar and 
communication equipment, and the like. It supplied the op- 
portunity for an entirely new range of plywood designs, burt 
its commercial importance in the civilian economy of today 
appears to be somewhat limited. In its place, cushion pres- 
sure, Fig. 13, with thin inflatable bags between pairs of rigid 
molds, is finding practical use in the furniture and allied in- 
dustrics. 

Laminated lumber employs many of the techniques and 
adhesives used in plywood and has profited by the advances 
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FIG 12 MOLDED PLYWOOD BOAT HULLS 
(Courtesy U. S. Plywood.) 
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r1G. 13 MOLDED PLYWOOD PROCESSES; LEFT, AUTOCLAVE METHOD WITH DEFLATED 


FLEXIBLE RUBBER BAG; RIGHT, 


SELF-CONTAINED 


RIGID PORMS WITH THIN IN- 


FLATABLE RUBBER CUSHION 





VENEER LAMINATED CONSTRUCTION IN TENNIS RACKET 
(Courtesy A. G. Spalding.) 


ric. 14 




































































FIG. 15 VARIABLE-DENSITY LAMINATED WOOD; ABOVE, IMPREG- 
NATED VENEERS IN OPEN ASSEMBLY; BELOW, AFTER PRESSING 
SAME AT 2000 Psi AND 300 F 
(Variable density indicated by degree of shading.) 


made in that industry. Laminated timbers belong in the 
lumber-fabricating field, while laminated veneers, with the 
grain direction parallel in all layers, are best made in plywood 
shops. This vencer-laminating procedure provides a simple 
alternative for difficult bends and curves in solid lumber, and 
has been found useful and reasonable in cost for furniture, 
auto bodies, boats, and sport equipment, Fig. 14. 


The resin impregnation ef these layers of veneer has opened 
up another entirely new ficld, that of increasing the density of 
wood under high pressures. Hardwood equivalents can 
be made of impregnated softwoods, and the excess density can be 
localized as required, Fig. 15. This process offers an answer to 
many problems where special areas of high density can prolong 
the useful life of many wood products 

While plywood is normally made of all-wood layers, many 
modifications have been developed, i.c., plymetals with inner 
or outer layers of metal (about 1915) for severe service as in 
truck bodies; paper or fiber-faced plywood for smooth dense 
surfaces adaptable for painting; plastic-faced plywood for both 
decorative and gencral-utility purposes; inner or outer asbestos 
layers for fire protection, and the like. 

The application of electronic heat for curing heat-reactive 
resin adhesives, occurring in 1942-1947, has been a technical 
development of importance in shortening the time of cure for 
these highly water-resistant resin adhesives. Effective heat 
can be concentrated at the glue joint, thus largely eliminating 
the unnecessary heating of the adjacent wood, a costly and 
unavoidable feature when steam heat is used. 

During these one hundred years, up to 1950, plywood has 
become well established as an improved type of wood, which 
can be employed in a constantly growing number of useful and 
economical applications. 


MACHINERY FOR VENEER AND PLYWOOD 


This unprecedented growth of the plywood industry could 
not have been accomplished without the development of 
adequate and appropriate mechanical equipment. It has been 
necessary in this review to concentrate on what has happened 
to plywood, and the story of its machinery, unavoidably, has 
been limited to a few strategic items. These developments in 
machinery, however, have grown in lines parallel to the prog- 
ress of plywood. Distinct credit should be extended to the 
many machine and tool companies which have exhibited 
the ingenuity and aggressiveness needed to keep in step with the 
rapid advances of the plywood industry. 


EDUCATION IN PLYWOOD DEVELOPMENT 


Schools and colleges, for many years, have done an excellent 
job in training foresters, but the major emphasis has been on 
propagating, nurturing, protecting, and harvesting trees. Only 
minor attention has been devoted to the utilization of wood, or 
to the conversion of the raw matcrial in the log into useful and 
attractive end products, such as furniture, cabinets, doors, and 
other like products. Within the last twenty-five years several 
leading schools have offered courses in wood utilization, and 
their graduates have acquitted themselves with credit. Gradu- 
ates from engineering schools have made excellent records in 
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the woodworking industrics. Such men have contributed 
substantially to progress in the plywood industry, but it is to 
be regretted thar there have been so few of them in such a large 
industry 

It is almost axiomatic that schools maintain courses of study 
which continue to attract students, and it is an inevitable con- 
clusion chat relatively few youngsters have chosen the field of 
woodworking. Ir may be suggested that woodworking has 
been such a familiar subject as not to inspire one to choose it 
as a technical career. While plywood did not profit signifi- 
cantly from technical training, until quite recently, it is diffi- 
cult to place the responsibility for the lack of a more adequate 
-ducational background in this industry. 


ENGINEERING IN PLYWOOD 


The first definite recognition of woodwork manufacturing 
by organized engineers may have been the establishment of the 
Wood Industries Division of the ASME in December, 1920 
The reader of this paper may wonder at the credit given to 
engineering accomplishments in plywood and plywood machin- 
ery prior to that time. Ie is to be regretted that there was so 
little interchange of technical information between professional 
engineers and woodworking management prior to 1920 Wood- 
workers for many generations, however, have shown ingenuity 
and enterprise in developing their industry, and have exhibited 
many qualifications that were, and still are, of a distinctly 
engineering mature Enginecring, although unrecognized 
as such, was a significant factor in many other industries long 
before engineering societies came into existence. Many of 
the skills, now considered as engineering, have been demon- 
strated by leaders in industry for untold years in the past 
Hence it is wholly logical to credit woodworking, and plywood 
in particular, with distinct engineering achicvements, even 
though those who directed such progress did not regard them- 


selves as engineccrs 


THE CHRONOLOGY OF PLYWOOD 


\ bird's-eye view of the more important of these progressive 
developments in plywood and glues, with approximate dates, 
may give a realistic touch to the advances that the plywood 
industry has made in this century of applied engineering 


1800 Bentham patent for shaving wood into thin sheets 

830 Piano pin blocks made of cross-laid sawn maple veneers 
1840 Dresser patent for rotary veneer lathes 

1855 Steinway originated curved grand-piano rim 
1865-1868 Mayo patents for plywood 

186 Sewing-machine lids made of curved plywood 

1870 Veneer lathes known to be in use; slicers came earlier 
1872-1876 Gardne patents for ply wood 

1875 Gardner catalogs of perforated plywood seating 


1879 Cabinet organs first used ply wood 
1883 Plywood desk tops, § ply construction, with lumber cores 
Plywood shooks first developed for packaging 


1885-1888 


1890-1895 General adoption of plywood for furniture 
1895 Door panels first made of softwood plywood 
1895-1900 Figured tace, 5-ply, hardwood plywood used in furniture 


1905 Douglas-fhr plywood shown at Lewis & Clark Centennial 
Exposition at Portland, Oregon 


1905-1910 Vegetable (cassava ) glue developed by Perkins 

1910 Mechanical production of fir plywood commenced 

1912 Heat-cured albumin glues used for boats by Haskell 

1914-1916 Albumin-glued plywood used for military aircrafe 

1915 Haskelite starts first laboratory for developing and testing 
ply wor 

1916 Casein glues made available by Leicester 

1916-1918 Plywood adopted as a name for the industry 


1918 Flush-door manufacturing started by Roddis 


MECHANICAL ENGINEERING 


1920 Fir plywood became important structurally 
1927-1928 Soybean glues for fir plywood developed by Laucks 
1933 Tego film (resin adhesive) available on import basis. 
1936 ‘Exterior’ (waterproof) fir plywood first made 


1937 Tego film available from domestic manufacturers 


1937 United States Plywood Corporation organized by Ortinger 
1937-1940 Other resin adhesives deveioped 

1939-1942 Molded-plywood techniques become practical. 

1940 One-hundredch hor press installed for making ply wood 
1943-1945 Electronic heat developed to cure resin adhesives 


HOW PLYWOOD IMPROVES NORMAL WOOD 


This paper has reviewed, step by step, many of the features 
which when summarized, add up to a grand total of unprece- 
dented achievements that plywood techniques have con- 
tributed to wood constructions. They may be itemized, 
briefly, as follows: 

1 High material yiclds; since saw kerfs are eliminated, 
Fig. 16 

2 Shrinking and swelling reduced to almost zero. 

3 Toughness; cannot be split by screws and nails, Fig. 17 

4 Distributed strength; excess lengthwise strength added 
to balance crosswise weakness. 

5 Face veneers supported; beauriful bur fragile face 
veneers reinforced with a sturdy base. 
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FIG. 16 VENEER VERSUS LUMBER YIELD; GROSS VENEER PRODUCT 
EQUALS 92 PER CENT; LUMBER PRODUCT EQUALS 72 PER CENT; 
BOTH OF CUBIC CONTENT OF 18-1N-DIAM LOG 





NONSPLITTABILITY; 40D SPIKES 4-IN. LONG DRIVEN IN 


PLYWOOD FLOORING WITHOUT PREBORING HOLES 


FG. 17 
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FIG. 18 BENT AND CURVED PLYWOOD CHAIR OF SWEDISH DESIGN 


6 Usefulness increased; attractive choice woods, when 
sliced thin, can be made more widely useful 

7 Bending and curving; assembled thin veneers can be 
bent while gluing, Fig. 18. Thin plywood is very flexible 

8 Waterproofness; resin adhesives will outlast wood under 
severe weather and water exposure 

9 High strength-weight ratios; over that of steel 

10 Large areas available; far larger than those of solid 
wood 

11 Warping reduced to a minimum. 


WHAT OF THE FUTURE OF PLYWOOD? 


Prophecy is a hazardous calling and not to be undertaken 
lightly. Rather than attempt to peer into the crystal ball, 


the author prefers to outline a few of the more promising trends 


for the future, as they are now emerging from the plywood 
progress of today. After devoting more than forty years to 
enginecring in woodwork, years which have been marked by 
this dynamic growth in plywood, some of these potential 
developments come more clearly into focus, and it may be possi 
ble to venture a few glimpses into the plywood industry for 
the decades just ahead. These glimpses point toward goals that 
are urgently needed, and even their partial realization would 
pave the road to important advances in the technique of the in- 
dustry. They should be taken to heart by present and future 
leaders in the plywood industry, and implemented in every way 
possible. 

Improving Veneer Logs by Intensive Propagation. Veneer and 
plywood must have long straight logs and their present availa- 
bility is largely a matter of chance. Nature had been prodigal 
in supplying mankind with trees, but man has been most 
wasteful in their nurture and utilization. Tree growth is a 
long cycle, from fifty to two hundred years, but trees are repro- 
ducible and will grow almost everywhere. Farmers have 
long known how to irrigate and how to improve their crop 
yields by selecting sturdy and quick-maturing hybrid types 
There appear to be no good reasons why improved crops of 
trees, suitable for veneer and plywood, cannot be planted and 
grown by similar but appropriate methods. The growth 
cycles are so long that unless the present gencration takes steps 
to provide realistically for their successors, the future of the 
plywood industry will be severely handicapped. This project 
is now under study at the Forest Products Laboratory at Madi- 
son, Wis 

Research in Wood Products. 


singularly allergic to research 


Woodworkers in general have been 
In past years few were inclined 


or could afford to set up such laboratories as were characteristic 
of chemistry, of plastics, or of electricity. The plywood leader- 
ship of today is more alert, and many companies are aow able 
to make reasonable appropriations for research. Present 
income-tax laws distinctly favor such activitics. Far too 
much reliance has been placed on the Forest Products Labora- 
tory. This institution has done excellent work, but as a 
government agency, it ought, normally, to be devoted largely 
to primary or fundamental research. In order to maintain its 
operating appropriations it has been obliged to allot far too 
much time to secondary or applied research. Most authorities 
agree that applied research is a function of industry, and cannot 
be delegated to others without substantial sacrifices in its 
effectiveness. 

When woodworkers put their own moncy into modest labora- 
tories, as individuals, as local groups, or as trade organizations, 
they will assure themselves that the expenditures are justified 
by the results attained. With such programs of industrial 
research, conducted by industry, rather than by government, 
the plywood industry could advance much more rapidly than 
it has, and should develop many new and profitable products. 
An illustration is the Plywood Research Foundation, afhliated 
with the Douglas Fir Plywood Association. Research is insur- 
ance tor future profits 

More Completely Integrated Machinery. There are far too many 
handlings of semiprocessed plywood materials, |between the 
log in the pond and the sanded plywood panel ready to ship 
In the case of all-veneer plywood with plain faces, there are 
at least seven handlings from the log pond to the spliced veneer 
ready to glue; and a minimum of seven more handlings from 
the glue spreader to completion. These handlings do not 
include inspections, nor piling for temporary (in process) 
storage, which could well add half a dozen more handlings 
With present high wages, which have done much to raise 
standards of living among employces, there is little likelihood 
of much wage reduction, nor is it reasonable to expect that 
log costs will decrease appreciably. With labor and material 
costs on the up-grade, the most obvious remedy is mechanical 
handling in integrated machines, in which several sequential 
operations follow each other automatically. Such combina- 
tions, from lathe to splicer, are not too difficult to visualize, 
as several types of tandem units have been found practical. 
The second integration will require continuous roller pressure, 
with incorporated heat for curing synthetic-resin adhesives 
This presents a problem of some magnitude, but similar 
problems, in other industries, have not been found unsolva- 
ble. 

Other Urgent Needs. There are other objectives to be desired, 
perhaps not as conspicuous in size and scope, which will give 
impetus to plywood progress in the future, such as the follow- 
ing: 

Adhesives should be supplicd, ready to spread, with long 
working life and short curing cycles at moderate tempera- 
tures 

More efficient veneer driers should be developed, which will 
dry rapidly without crinkling the veneers. 

Veneer lathes should be provided with double-cutting mech- 
anisms, the first to bark and round up the log, before actual 
veneer Cutting starts on the second. 

Vigorous promotional campaigns for such wood products as 
recognize and employ the unusual advantages of wood. This 
should be constructive and discourage further activity in the 
direction of attempting to recover uses for wood products 
that may have been yielded to other competitive materials 
Competition can be stimulating, but it can, and often does, 
divert energy from more purposeful objectives 











CONCLUSION 


There is no casy and no quick way to realize these major 
projects, which are both provocative and challenging. Their 
statement, however, may help to crystalize action in the right 
direction. The list is far from complete, but a final wish may 
be expressed; that the plywood industry may accelerate its 
pace under the capable leadership of the generations to come; 
and that their achievements may far surpass those of the past 
century, as they have been outlined here 
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Technology in a Troubled World 


Continued from page 786) 


to develop the leaders we need. To me, Dr. Wright's most 
important contribution in his long and useful life has been 
his philosophy for the maintenance of a continuing supply of 
new leaders—a philosophy which has been ably seconded by 
Chief Justice Arthur Vanderbilt of the New Jersey Supreme 
Court, who gave the first Roy Wright lecture 

I can assure these young men from My Own experience as a 
Republican working for a Democratic President chat it is un- 
necessary to deviate from one’s own ideals and principles in 
government work. Throughout my activities in the Depart 
ment of Commerce, the Economic Co-Operation Administra 
tion, and the Department of Defense, 1 have always been sup- 
ported in a nonpartisan manner by President Truman. In 
these fields, the question ‘‘Will it contribute to the best in- 
terests of the Nation?’’ has been the determining factor in 
our daily work, and if in the President's judgment my rec- 
ommendation did this the President endorsed it without res- 


eTvation 
TRIALS OF GOVERNMENT LIFE 


The kind of life that | am recommending is not an casy life 
Anyone who enters the Government will find that he works 
about twice as hard and twice as long as he ever did in private 
business. He is subject to many frustrations, limitations, and 
criticisms. He lives in a goldfish bowl. The day that he 
crosses the threshold of Government he is no longer accepted as 
a member of the business or professional community. He be- 
comes that strange being, a bureaucrat 

But it is democracy at work, and it is part of the best system 


of government ever devised to give tull opportunity for the de- 
velopment of man and the pursuit of happiness. It can only 
remain effective as long as all of us, at every level, are willing to 
devote considerable effort to making it work. We need the 
best Americans to participate in Government to keep America 
the best. It is for this I plead, as did Dr. Wright. In these 
troubled times, his vision should inspire many more of us than 
heretofore to devote time and energy to service for the com- 
munity in which we live and to encourage our younger col- 
leagues to do the same 


OUR FUTURE IS INVESTED IN THE NATION'S YOUTH 


Our young Americans are great people. I see them in the 
Army, the Navy, the Air Force, the Marine Corps. Every 
time I participate in an exercise with them, I am reassured as 
to the future of our country. But just as in the Armed Forces 
we turn raw inductees into capable fighting men within a few 
weeks through the inspirational leadership of their officers, 
young and older, thus we must in our governmental work 
develop a way for fuller participation, training, and experience 
by the youth of our country in order to preserve the finest 
governmental institutions in the world 

With the world becoming smaller cach year in terms of 
distance and time, we will surely continue to have more govern- 
ment in our lives than we had 15 to 20 years ago, but as long as 
we have a large reservoir of capable and trained youth and a 
growing interest in government activities at all levels, I have 
no fear of our success in meeting the great challenge of our 
day—the building of a stable world with hope for all 








Modern HIGH-PRESSURE 
HIGH-TEMPERATURE BOILERS 


1 General Design Trends and Considerations 


By GEORGE W. KESSLER 


THE 


PRESENT GENERAL TRENDS 

URING the past § years, and particularly the past 2 

years, certain definite trends in the design of modern, 

high-pressure, high-temperature boiler units have been 
well established. These trends can be traced to many diverse 
factors and, regardless of the effect of each individual factor, 
or consideration, the net result has been an improvement in 
over-all plant economy and in the continuity and reliability 
of operation 

Some years ago many operators felt that turbines were more 
reliable than boilers. Consequently, there were few single- 
boiler, single-turbine installations, and spare boiler capacity 
was usually available. In addition, boiler size was restricted 
both by fabricating limitations and fuel-burning procedures 
and equipment. However, as welding techniques were devel- 
oped, and methods of burning fucl, cleaning surfaces, and treat- 
ing water were improved, it also was found that boiler availa- 
bility was actually of the same order as that of the curbine 
Thus it was possible to consider new design concepts and now 
the trend is toward large single-boiler single-turbine installa- 
tions 

A good idea of this trend can be gathered from one company’s 
experience. In 1948, as indicated in Fig. 1, the average utility 
boiler unit designed by the author's company had a capacity 
of approximately 650,000 Ib 
of steam per hr. However, 
during the past year the aver 
age capacity for an even 
greater number of boiler units 
was about 975,000 Ib of steam 
per hr—an increase of 50 per 
cent in the average size of the 
1948 units. 

During this same period the 
average steam pressure (at AVERAGE 
the superheater outlet) of the 
company's utility boilers in- 
creased from 1435 to 1730 psi; 
and the average steam tem- 
perature rose from 975 to 
1005 F. Further, whereas in 
1948, 21 per cent of the util 
ity capacity was for reheat, 
in 1951, 79 per cent of the 
total capacity was for reheat 
Thus there is a well-defined 
trend toward boiler capacities 
in excess of 1,000,000 Ib of 
steam per hr; steam pres- 
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FiG. 1 1948 versus 1951 pe- 
SIGN TRENDS--RADIANT AND 
OPEN-PASS BOILERS 
Presented by the Power Division of Tuz American Society or Me- 


CHANICAL ENGINEERS at a meeting of the Philadelphia Section, Phila- 
delphia, Pa., April 24, 1952 


BABCOCK & WILCOX COMPANY, 


NEW YORK, N. Y. MEMBER ASME 
sures ranging from 1450 to 2700 psi, with many of the units 
in the range above 2000 psi; steam temperatures of 1000 to 1100 
F; and the use of reheat. 

Although proved boiler reliability, fabricating know-how, 
and improved fucl-burning techniques have led to the wide 
acceptance of large single-boiler single-turbine installations, 
other factors are contributing to the trend toward large unit 
capacities, higher steam pressures and temperatures, and reheat 
It is definitely more economical to use single instead of mul- 
tiple units, unless physical limitations are imposed by size 
These economies are effected by reductions in certain fixed 
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FIG. 2 RANKINE CYCLE—SATURATED OR SUPERHEATED STEAM 
items per unit which must be repeated in multiple-unit installa- 
tions 

Another factor, and a most important onc, is the increased 
cost of fuel. This has spurred engineering effort to develop 


more efficient plants 
PATHS TO INCREASED PLANT EPFICIENCIES 


The direction, or path toward higher plant efficiencies has 
been known for many years, and perhaps it is best shown by 
plotting Rankine cycles as in Fig. 2, for various operating con- 
ditions. If Rankine cycles are plotted against absolute tem- 
perature as an ordinate, and entropy as an abscissa, the plots 
show three important considerations—the total heat which 
must be supplied, the heat available for useful work, and the 
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amount of heat rejected. Further, it can be readily noted 
that the quantity of heat rejected is a large item. This quan- 
tity depends upon the temperature of the cooling media, the 
quality of the exhaust stcam, and the amount of regenerative 
feed heating. With high condenser vacuums little can be done 
about decreasing the temperature level at which heat is rejected, 
and maximum removal of heat from the steam passing through 
the curbine is restricted by moisture limits to prevent turbine- 
blade erosion. However, regenerative feed heating, which 
utilizes part of the steam before exhaust for heating the feed- 
water, reduces heat flow to the condenser cooling water, and 
thereby increases cycle efficiency 

In striving to improve cycle and plant efficiencies a concerted 
effort has been directed toward increasing the heat potential, 
and the useful work. This naturally first led to the use of 
higher steam pressures, but, since relatively large increases in 
pressure were required for small temperature gains, it was neces 
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sary to superheat the steam. As limitations in superheating 
were reached—primarily because of available materials 
reheating of the superheated steam, after it had passed through 
a portion of the curbine, was indicated by analyses of the steam 
cycles as shown in Fig. 3 

The use of the reheat cycle offers many advantages. It 
increases the useful work and results in approximately 4 to 6 
per cent better plant cfhciency than the nonrcheat cycle using 
the same pressure and temperature. Further, the quantity of 
steam required for a given power output is less than that needed 
for a nonrcheat installation, and consequently condenser capac 
ity, pumps, piping sizes, and so on, can be reduced. Reheating 
the steam also minimizes turbine-blade erosion by reducing 
the moisture in the exhaust steam to less than 12 per cent 


HISTORICAL BACKGROUND 


Although the study of steam cycles has long indicated the 
requirements which must be met to obtain high plant efficiencies, 
for a number of good reasons it has been impossible to achieve 
fully the advantages offered by the high-pressure, high-tem- 
perature, regenerative feed-heating, reheat cycle 

Approximately 25 years agosteam temperatures were restricted 
to a maximum of about 750 F by the then commercially availa- 
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ble steels, and in an effort to increase plant efficiency rcheating 
was tried in a number of installations. Gas reheaters were uti- 
lized and often took the form of special boiler units which re- 
heated the steam generated and superheated in other boilers 
In a few plants the gas rcheaters were augmented by stcam re- 
heaters. This was necessary in those installations where there 
was not sufficient heat in the gases to meet the reheater require- 
ments at low loads. Economically, reheating was, at this 
period, not too successful; and the greatest disadvantage 
accrued from the fact that with multiple low-pressure units 
the size and the cost of the connecting piping often was prohibi- 
tive. 

Consequently, as soon as better materials became available, 
the trend, instead of continuing toward reheat, switched ab- 
ruptly to higher steam pressures and temperatures. It was not 
too long before advances in steam temperature again were re- 
stricted by materials, and further increases in pressure were not 
desirable because of turbine-exhaust conditions. This tem- 
porary dilemma was soon solved by the use of the topping 
turbine which allowed new high-pressure high-temperature 
turbines to exhaust into existing lower-pressure lower-tem- 
perature machines. The inherent disadvantage in this trend 
was the limited number of conversions which could be made 

However, the great technical advances in metallurgy during 
the past decade once more raised appreciably the ceiling on 
steam temperature, and, consequently, heat cycle and plant 
efficiencies could be improved by increasing both steam pressure 
and steam temperature while maintaining satisfactory curbine- 
exhaust conditions. Thus, by 1948, we were truly in the era of 
high-pressure high-temperature stcam generation—and pres- 
sures above 2000 psi and temperatures of 1000 F were not un- 
common. However, with the exception of a few notable 
installations, particularly the 2650-psi reheat installation (2300 
psi/940 F superheater outlet, 375 psi/940 F reheater outlet) at 
the Twin Branch Station of the Indiana and Michigan Elec- 
tric Company in 1940, Fig. 4, there was comparatively little 
use of reheat during the period between 1930 and 1948 


REANALYSIS OF REHEAT 


As fuel and operating costs continued to increase in the late 
1940's, it became imperative to increase plant efficiency. The 
increases in load factors also contributed to this demand. Re- 
analysis of the basic heat cycles and studies of plant costs indi- 
cated that it was economically feasible and desirable to resort 
again to the use of reheated steam 

In this reconsideration of reheat there were no longer the dis- 
advantages resulting from the use of multiple and special units 
These disadvantages had been overcome by the well-established 
trend toward large-capacity boilers and the experience gained 
at Twin Branch, and a few other stations, where reheaters 
had been incorporated within the setting of the boiler unit 
Further, because of high primary-steam pressures, the pressures 
in the reheater and connecting piping were considerably higher 
than those used in the early reheat installations. Thus, even 
though reheat temperatures were high, pipe sizes were not 
excessive and reheated-steam pressure drop met tolerable limits. 

The major concern about reheat in this period of great 
decision centered on operation and control, that is, the prob- 
lems involved in normal starting up and shutting down of both 
boiler and turbine units, emergency shutdowns, and the control 
of both superheated and reheated-steam temperatures 

The concern expressed was real and, fortunately, the steps 
taken to assure satisfactory operation and control were correct. 
The present success of reheat boiler installations and the 
establishment of a trend which very probably will not, as 
once before, be practically abandoned at some future date, 
is due to the foresight of those who rightfully contended that 
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reheaters were in reality just additional superheater heating 
surfaces 

Acceptance of this premise placed the reheat and nonrcheat 
types of boilers in the same category in so far as normal starting 
up, shutdowns, and emergencies were concerned, and actual 
experience with practically identical operating procedures on 
reheat and nonrcheat boilers proved this theory. This should 
be expected since start-ups and shutdowns of large high-pressure 
units are dependent primarily upon metal temperature differen 
tials along and between the top and the bottom of the steam 
drum, and the necessity for limiting the gas temperatures 
entering the superheater or rcheater to about 1000 F until the 
steam flow is sufficient to cool the tubes adequately 

In so far as turbines were concerned, emergency trip-outs were 
considered a major operating problem because the primary 
steam governor had no control over the speed of the reheat 
turbine. Further, with the large volume of steam in the re 
heater and connecting piping the available energy could lead 
to overspeeding of the reheat turbine when the high-pressure 
throctle was closed 

This problem was solved, as shown in Fig. 5, by the use of 
interceptor valves at the inlet to the reheat turbine, controlled 
by the main speed governors. The reheater and its connecting 
piping were protected by the installation of full-load safety 
valve capacity in the reheater piping 

Other major problems, and always most important considera- 
tions in the design of any reheat or nonreheat boiler units, 
are the methods of stcam-temperature control and the economi 
cal dispositions of heat-absorbing surfaces 


CONTROL OF STEAM TEMPERATURE NONREHEAT BOILERS 


Practically all utility boilers are provided with means for 
maintaining a constant steam temperature over a considerable 
load range. This is desirable if the advantages of high cycle 
efficiency are to be obtained at partial loads 

There are many ways in which stcam temperatures are con- 
trolled in reheat and nonrcheat boilers. In nonreheat boilers 
one of the most popular designs of superheat control is that in 
which sufficient superheater surface is installed to obtain the 
required steam temperature at the control point—usually 50 
to 70 per cent of full load. Then as load increases, the steam 
temperature is maintained constant by means of attemperators 
This method of control is relatively 


as shown in Figs. 6 and 7 
However, it does 


simple and, because of this, attractive 
involve the use of excess superheater surface at loads above the 
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control point and, therefore, it is imperative chat full advantage 
of gas temperature and surface location be taken to minimize 
the surface requirements 

It is possible to reduce surface requirements by using a com 
bination of radiant and convection-type superheaters; and to 
obtain the same steam temperature at both the control load 
and full load without attemperation as shown in Fig. 8. 
Because of the characteristics of the combined superheaters, 
attemperation is required for other loads in the control range 

CONTROLLED STEAM TEMPERATURE 


MAINTAINED BY ATTEMPERATION OR 
GAS By - PASSING 


t 


PER CENT LOAD 


riG. 6 STEAM TEMPERATURE CONTROL BY ATTEMPERATION OR 


GAS BY-PASSING 


Spray, submerged-surface, and condenser-type attemperators 
are used to control steam temperature. The condenser type is 
installed in the superheater-inlet header and condenses a portion 
of the inlet steam by means of feedwater passing through coils 

installed in the header. 
In the submerged-surface- 
ra) type attemperators a por- 
tion of the steam is passed 
through a heat exchanger 
located in a drum, or shell, 
integral in the boiler circula 
tory system 

Spray-type attemperators 
utilize boiler feedwater to 
cool the main steam flow by 
direc: contact. Both the 
surface and spray-type at- 
temperators can be installed 
between superheater passes, 
or after the superheater. 

However, unless steam 
temperatures are quite low, 
it is customary to use in 

ao" terpass attemperators in or 
Vo TURD der to prevent excessive 
metal temperatures and min 
imize alloy requirements 
Further, because of low re- 
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sistance to steam flow, minimum space and piping require- 
ments, and extreme flexibility, most installations use spray- 
type interpass attemperators 

Another means of controlling superheated-steam tempera- 
ture utilizes gas by-passes and dampers as shown in Fig. 9 
In this method, superheater surface usually is established to 
provide the required steam temperature at the control point, 
Fig. 6, and a portion of the gas is by-passed around the super- 
heater at the higher loads. Although this method frequently 
is used, care must be exercised to locate the dampers properly 
in relatively cool gas-temperature zones, and surfaces must be 
arranged to minimize the use of large and idle gas passes 
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FIG. 10 STEAM TEMPERATURE CONTROL BY BURNER COMBINATION 


IN CONJUNCTION WITH GAS-BY-PASSING 


Some designs control steam temperature by utilizing multiple 
furnaces. In these, the superheater is located in the discharge 
of only one furnace, and steam temperature is controlled by 
varying the firing rate in the superheater-side furnace. The 
units can be designed for a relatively wide control range as well 
as variable temperatures at any load 

Steam temperatures also are affected by burner proximity and 
furnace effectiveness, and therefore they can be controlled by 
spacing burners and/or changing the direction of burner flame 
propagation by burner positioning. Further, the superheater 
surface can be set to obtain the required temperature at full 
load operation, and the steam temperature can be maintained 
at lower loads by providing for relatively close burner proximity 
to the superheater and less effective furnace heat absorption 
However, a margin of reserve should be provided in the furnace 
exit-gas temperatures at high loads to allow elevation of the 
burner flames at these loads in the event that surface require- 


ments are inadequate. Fig. 10 shows actual test results on a 
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unit employing both gas-by-passing and burner-level control 
Temperature is maintained constant at half load and higher 
loads by gas-by-passing. By proper selection of burners, tem- 
perature can be maintained down to about one-third load 

Finally, steam temperature can be controlled by gas recircula- 
tion—a method predicated upon certain fundamental laws of 
heat transfer. In this method of control a portion of the prod- 
ucts of combustion taken from a relatively cool temperature 
zone—usually the boiler or economizer gas outlet—is recircu 
lated back into the furnace as shown diagrammatically in Fig 
11. The gas is introduced into the furnace at a location to avoid 
interference with the combustion process, and provides a means 
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riG. 12 STEAM TEMPERATURE CONTROL BY GAS RECIRCULATION 
TYPICAL EFFECT ON PER CENT HEAT AVAILABLE ENTERING SUPER 


HEATER 


of modifying the absorption of heat by the furnace walls, thus 
controlling the quantity of heat in the gases leaving the furnace 
and, consequently, the heat available for superheating steam 
as indicated in Fig. 12. The effectiveness of the furnace heat- 
absorbing surface is modified through a blanketing effect which 
is dependent upon the amount of gas recirculated and the 
location and manner of reinjection. With gas recircula 
tion, a greater quantity of gas passes over the convection 
heat-absorbing surfaces and thus heat-transfer rates are in- 
creased. 

Variations in average furnace exit-gas temperatures, when 
recirculating gas, are not as pronounced as those obtained with 
burner positioning. This is important if there is a deficiency 
of superheater surface. Under these conditions it would be 
necessary to resort to gas recirculation, or burner positioning, 
at high loads to obtain the desired steam temperature. There 
would be very little change in furnace exit-gas temperature 
when recirculating gas; however, with burner positioning the 
required furnace exit-gas temperature might be sufficient to 
cause slagging 
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When using gas recirculation the superheatcr surfaces can 
be established to mect the full-load temperature requirement 
and steam temperatures maintained at partial loads by varying 
the amount of recirculated gas, Fig. 13. The recirculated 
gas increases resistance to gas flow across the boiler unit, but 


if it 1s used only at loads below full rating, no allowance for 
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its use is necessary in the establishment of forced and induced- 


draft-fan sizes 


CONTROL OF STEAM TEMPERATURES ~REHEAT BOILERS 


Although any of these methods can be used to control the 
steam temperatures of nonrcheat boilers, the addition of reheat 
presents another variable since many reheat units are designed 
not only for constant superheat but also for constant reheat 
temperatures over a good portion of the load range, in order 
to obtain high cycle efficiency at partial loads. Thus both 
superheat and reheat temperatures must be controlled simul- 
tancously 

This simultancous control can be effected by using attempera- 
tors for both the superheater and the reheater. With this 
method it is necessary to provide sufficient surface to obtain 
both the required steam and reheat temperatures at the control 
point, and remove heat by attemperation at the higher loads 
Because of the large amount of heat which must be removed by 
the attemperators at top load, they are usually of the spray 
type 

This method of control also is limited in load range when 
high superheat and reheat temperatures are used, since it is 
not unusual in high-temperature installations for the superheater 
and reheater to absorb 45 to $0 per cent of the total heat ab- 
sorbed inthe unit. Therefore, to obtain the required superheat 
and reheat absorption at the control point, without installing 
an inordinate amount of surface, fairly high furnace gas tem- 
peratures on the order of those shown in Fig. 14 may be re- 
quired. If this is the case, the furnace exit-gas temperatures May 
be excessive at the top loads and, with this method of control, 
they can be decreased only by the consideration of a smaller 
control range 

Twin furnace units also can be provided with both super- 
heaters and reheaters. However, if only two furnaces are 
available to control three factors—capacity, steam temperature, 
and reheat temperature —by variable firing, another means must 
be used to supplement the control. This auxiliary control is 
usually accomplished by attemperators 

Although gas recirculation, or burner positioning, will 
provide a good control range, neither method can be used alone 
to control both steam and reheat temperatures simultaneously 
This results from the fact that the heat absorbed per pound of 
superheated steam is practically constant over the control range, 
but the heat absorbed per pound of reheated steam increases 
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as rcheat temperature is held constant with decreasing load 
as shown in Fig. 15. Therefore, if gas recirculation, or burner 
positioning, is used to maintain rcheat temperature, the super- 
heat temperature will rise above the prescribed limit as load 
is decreased. Conversely, if cither of these methods is used 
to control superheat temperature, the reheat cemperature will 
decrease with a decrease in load 

Therefore the solution has been to combine different 
methods of control while retaining the best features of cach 
This has been accomplished by using attemperators, or gas by- 
pass, to reduce the superheat temperature while using gas 
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recirculation or burner positioning to raise the reheat tempera- 
ture at the reduced loads. With these combinations of control, 
gas recirculation or burner positioning is used to control 
the reheat temperature over the load range, and the rcheater 
surface can be sized to obtain the desired temperature at full 
load. 

The superheater surface also can be established to provide the 
required superheat temperature at full load—and the maximum 
attemperation, or gas by-pass, is at some partial load. Thus 
these controls are the reverse of attemperator and by-pass con- 
trols on nonreheat units 

(Part 2 to be published in a later issue) 
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MACHINE-TOOL LUBRICATION HISTORY 


N machine tools of the past generation, lubrication was 

not too serious a problem. Because of the limitation 

of the available cutting tools, surface cutting speeds 
were quite low, and light feeds and depths of cuts were the 
order of the day. Therefore the required spindle speeds were 
low and there was no need for a wide range of these speeds 

The art and science of gearing had not advanced to a point 
where it was economically feasible to use many gears. Anti- 
friction bearings had aot come into their own, so that the 
lubrication problem consisted mainly of slow-speed shafts 
rotating in plain bearings, and the slow sliding motion of 
carriages, and the like. An oil can in the hands of the ma- 
chine operator provided all of the necessary lubrication. The 
development of carbide tools has made it possible to remove 
metal at a faster rate than ever before believed possible. Ma- 
chine-tool companies must now design their machines to run 
faster, to carry greater loads, and to have a wider range of 
speeds and feeds. These operations must be carried out with a 
grcatcr degree of precision than was ever required in the past 

The machine-tool companies have met this challenge in be 
modern high-production machine tools of today. Ho" j 
in meeting this challenge it has been necessary for th- t& 
build into these machines an efficient method to properly «bri- 
cate the various components. 

To lubricate a modern machine tool properly a series of 
lubricants often are required, each of which should be versatile 
and effective over a wide range of conditions. For example, 
the gearboxes or transmissions on today’s machine tools are 
made up of a wide range of sizes of gears, bearings, and shafts 
The speed range of some of the several shafts and gears may 
vary from just a few rpm to over 20,000 rpm. Likewise, the 
load transmitted may vary from a light load to a heavy inter- 
mittent load 

Let us consider a representative group of modern machine 
tools and observe how present-day designers have provided 
means for applying the correct lubricants in the proper amount 
and at the right time 


LATHES 


Fig. 1 shows a modern medium-size engine lathe with the 
accepted nomenclature for the various units designated 

Fig. 2 shows a view looking down into the headstock of this 
machine after the cover has been removed. The maze of gearing 
and shafting combined within this small arca provides 24 
spindle speeds in geometric progression from 16 rpm to 1010 


rpm, All shafts are mounted on antifriction bearings. The 
lubrication ef this headstock is provided by means of a posi- 
tive-displacement pump, the top of which may be seen in the 
upper right-hand corner of the headstock. 

The pump is connected directly to the main drive shaft and 
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operates at constant rpm so that a constant supply of lubricant 
is supplied at all times, regardless of the spindle speed at which 
the machine may be operating. The oil reservoir is in the 
bed of the lathe. The oil is pumped from this reservoir 
through a filter. From the filter it passes through tubing 
direct to the channel which runs around the top of the head- 
stock casting. From this channel the oil is fed through drilled 
passages to all of the antifriction bearings on which the shafts 
are mounted. Copper tubes also lead from this channel to 
drop oil on the various gears. The main supply line from the 
filter to this channel is also drilled to spray oil on some of the 
higher-speed shafts and gears, so that a mist will be thrown 
around the entire inside of the headstock 

The oil spraying from the tubing and from the overflow from 
the oil channel in the top of the headstock cascades down over 
the gears and shafts to the reservoir in the bed underneath the 
headstock 


TALSTOCK 


l ME AUM-SIZE HEAVY-DUTY ENGINE LATHE 
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FIG. 2 HEADSTOCK OF ENGINE LATHE WITH TOP COVER REMOVED 
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THROUGH 


This same pump also de- 
livers filtered oil toa reservoir 
in the quick-change box, 
where it is directed by drilled 
passages and tubing to the 
bearingsand gears. From the 
quick-change box the oil 
drains back to the reservoir in 
the bed of the machine 

The detachment of the oil 
reservoir from the headstock 
proper and the spraying of the 
oil over the gears, allowing it to fall down to the reservoir, 
is an effective means of carrying away any heat that may be 
generated by the gears. or the bearings 

For the lubrication of this lathe headstock, a high-quality 
rust and oxidation-inhibited oil having the following gencral 
characteristics is recommended 

Viscosity (SUS at 100 F 

Viscosity index (minimum 

Color (NPA) (maximum) 

Flash (OC), deg F (minimum 

Fire (OC), deg F (minimum 

Carbon residue (Conradson ) (maximum ) 

Neutralization number (mg KOH per g oil 0.5 10 0.10 

Pour point, deg F (maximum) 15 

Corrosion—copper strip} hr at 212 F Negative 
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LUBRICATION 


Fig. 3} shows a phantom view of an apron and carriage of a 


large-size heavy-duty engine lathe. In this unit the oil 
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not only is required to lubricate the gears and bearings within 
the apron, but also the sliding ways of the carriage on the bed, 
and the sliding ways of the cross slide on the dovetail on top 
of the carriage 

Automatic and complete lubrication of the combined unit 
is obtained by means of a cam-operated piston-type pump 
located in the oil reservoir at the bottom of the apron. The 
pump is operated at a speed determined by the speed of the feed 
rod. The faster the rate of feed, the faster the pump works and 
thus the more oil it delivers. 

The lubricant is directed by means of tubing and drilled 
passages to metering units at all of the various points where 
lubrication is deemed necessary 


METERING UNIT 


A section through a typical metering unit is shown in Fig 
4. Note that the meter unit contains a felt filter which pro 
tects the bearing against any possible dirt, chips, or lint that 
may have worked into the distribution linc. In the case of 
the metering orifice, the size of opening determines the rate of 
oil feed to the bearings. These units are made with various 
orifice diameters which deliver the required quantity of oil 


SYSTEM USED ON A 5-SPINDLE AUTOMATIC BAR MACHINE 
needed at a given point, such as, 5 drops per min, 10 drops per 
min, and so on. The flow rate is indicated by a number 
stamped on each unit, so that one can be selected to deliver 
the correct quantity of oil at the point required 

A check valve is located at the outlet end of the meter unit 
This valve opens under the oil-feed pressure to assure flow in 
only one direction. By preventing reverse flow, the check 
valve maintains the line full of oil, assuring instant feed when- 
ever the lubrication pump discharges 

A lubrication system of this type provides positive control 
of the oil feed to the bearings, regardless of the distance from 
the pump. The meter units offer high resistance to oil flow 
as they are the controlling factor in the oil distribution 
Practically no variation occurs in oil delivery because of flow 
resistance in the tubing, initial bearing fit, or variation caused 
by bearing wear 
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For the lubrication of this apron and carriage a noncorrosive, 
extreme-pressure type of oil, commonly known as *‘Slideway"’ 
oil, having the following general characteristics, is recom- 


mended: 


Viscosity (SUS at 100 F) 

Color (maximum) 

Flash (OC), deg F (minimua.) 

Fire (OC), degF (minimum)... 

Sulphur, per cent (minimum) 

Neutralization number (mg KOH per g oil) 
Pour point, deg F (maximum) 


300 to 350 
8 


AUTOMATIC SCREW MACHINES 


Centralized lubrication systems are built into all automatic 
screw machines. Fig. 5 is a typical example of a modern high- 
speed 5-spindle automatic bar machine with the outline of the 
lubrication pump and the distribution lines to the various 
bearings shown. 

The pump used in this machine is of a type which delivers 
both a cyclic and a continuous flow of oil—hence the two dis- 
tribution lines. The distribution line from the continuous- 
flow side of the pump delivers the oil to the ten spindle bear- 
ings and the spindle drum. The other forty-one bearings in the 
machine are supplied by the distribution line from the high- 
pressure cyclic side of the pump. At cach bearing a meter 
unit, similar to the one previously shown, meters the correct 
amount of oil to the bearing surfaces 
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LOOKING DOWN INTO A DRIVE GEAR TRAIN OF A 


PLANER 


FIG. © VIEW 


SECTION THROUGH TABLE DRIVE GEAR TRAIN OF A PLANER, 
SHOWING OUTLINE OF LUBRICATION SYSTEM 


All components of the lubrication system are enclosed by the 
machine housing, thus protecting them against damage. A 
pair of pressure gages, mounted in full view of the opera- 
tor, indicates the proper functioning of both systems at all 
times 

For this machine, the manufacturer recommends a turbine oil 
of 180 to 220 viscosity, having a neutralization number of 
0.05 maximum and a steam emulsion rate of 60 maximum. 


PLANER 


Planers, because of the nature of the work they perform, 
must be rugged in construction and still retain their precision 
qualities 
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Lubrication, particularly of the table on the bed, has always 
been a difficult problem for planer manufacturers. This prob- 
lem became more acute with the advent of carbide cutting 
tools and the resultant demand for faster cutting speeds. In 
modern planers, the rate of travel of the table may be as high 
as 300 fpm. Some have been built with a table travel of 450 
fpm. With this increased speed, the frictional heat generated 
by the cast-iron table sliding on the cast-iron bed is sufficient 
to cause a distortion in the table, making it impossible to 
finish parts to the required accuracy. This distortion results 
from che uneven distribution of heat vertically throughout the 
table. The ways of the table sliding on the bedways become 
quite warm, while, because of the table depth, the top portion 
of the table remains cool. This causes a nonuniform expansion 
(or distortion of the table) 

A great deal of research has been devoted to this particular 
problem. Various types of bearing materials have becn tried 
as inlays on the bearing surfaces of the table. It has been 
determined that practically all materials of a metallic nature 
have too high a coefficient of thermal expansion which causes 
uneven expansion of the table. 

Experiments have been conducted with laminated-phenolic- 
plastic inlays for the tableways. This matesial has a low 
coefficient of thermal expansion and a low coefficient of fric- 
tion. It has proved very satisfactory, greatly reducing the 
distortion previously encountered and is now widely used for 
sliding-way surfaces. Being nonmetallic and rubbing on metal, 
the danger of cutting and scoring is reduced. Even with the 
use of plastic material, however, it is absolutely essential to 
provide thorough lubrication. 

Fig. 6 shows a phantom view of a heavy-duty planer drive 
The planer table reciprocates back and forth so that the gears 
must absorb the stresses created by accelerating the table 
rapidly to the cutting speed at the start of the stroke and then 
decelerating rapidly to a stop and reverse at the end of the 
cutting stroke. Asa result the gears are subjected to reversals 
of high stress. 

Fig. 7 shows one method of lubricating the gears, bearings, 
and the tableways. Note thax che larger gears of the drive dip 
into the oil contained in the gear case. A positive-drive oil 
pump delivers the oil from the reservoir through a filter into 
a distribution line from which take-off lines lead to all the 
bearings and to the tableways. Pressure is maintained in 
this distributing line at a given value by a _pressure-relief 
valve. The pressure must be controlled carefully and not 
allowed to go too high or it will act as a hydraulic jack on the 
underside of the table, lifting it away from the bed and causing 
inaccuracics in the work being planed. 

Fig. 8 shows the method adopted by the manufacturer 
of this machine to lubricate the tableways. This is called 
“loop lubrication"’ because the oil makes a complete circuit, or 
loop, around the ways. Oil from the pump in the distributing 
line shown in the previous figure enters through pipe A. The 
top of the Vee on the underside of the planer table has been 
machined off, except for a short distance at each end. This 
forms a triangular pocket or reservoir for the oil between the 
table and the bed. From cach end of this reservoir a hole is 
drilled through to the end of the table. A pipe is connected 
to this hole and goes across the end of the table and connects 
with a similar hole drilled through to the end of the table 
from the other Vee. The same procedure is followed at the 
other end of the table, i.c., the two triangular pockets are con- 
nected together forming a continuous circuit or loop for the oil. 
In addition, these end pipes are interconnected together by 
another pipe which runs underneath the table from one end 
to the other. The function of this pipe is to maintain a uni 
form distribution of the oil entrapped in the triangular rescr- 
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voir underneath the Vees as the rable reciprocates back and 
forth 

On cach side of the Vee of the table are oil grooves which 
crisscross the bearing surface and break into the oil reservoir 
so that the lubricant which is under a slight pressure can 
travel through these oi! grooves and effectively lubricate the 
entire bearing surface 

With the use of laminated plastic wear strips and proper 
lubrication, table loads up to $0 psi of projected way area are 
now possible. This is twice the load that previously had been 
considered as the allowable maximum. 

For the lubrication of the drive gears and tableways, the 
manufacturer recommends ‘‘an extreme-pressure chemically 
stable oil having excellent ‘stick-slip’ characteristics for way 
lubrication with a viscosity of 310-340 SUS at 100 F." 


GRINDERS 


The degree of accuracy and surface finish required for the 
correct functioning and interchangeability of parts has brought 
about new conceptions of measurement. We now frequently 
deal with a new measurement term “‘the microinch"’ (1 mil- 
lionth of an inch 

Grinders are so designed and built that they are capable of 
producing parts to the size tolerances and finish standards 
required by modern practice. To achieve the necessary pre- 
cision in these machines, all bearing surfaces, both rotating 
and sliding, must be finished accurately and the clearances 
must be held to very close limits. All rotating parts must be 
delicately balanced 

In some grinders, the clearances in bearings, particularly 
in spindle bearings, are much smaller than those previously 
considered practical. They are referred to as ‘‘zero clearance." 
Such clearances may be of the order of 0.0001 in. per in. of 
spindle diameter 

In addition, improvements in grinding wheels have made 
possible higher spindle speeds 

Fig. 9 shows the construction of a precision-grinder spindle 
bearing, termed a ‘‘Microsphere’’ bearing because of the close 
clearances with which it operates and because of its outer 
spherical shape. This is a one-piece steel bearing with babbitt 
lining. The outer spherical shape makes it self-aligning to 
its housing, and the split construction provides a convenient 
method of adjusting clearances in increments of “‘tenths"’ if 
so desired 

Microsphere wheel spindle bearings are forced-feed flood- 
lubricated from a separate reservoir within the base. Pressure 
for this system is supplied by a separate motor-driven pump 
The required pressure is controlled by means of a relief valve 

A pressure-operated limit switch prevents the wheel moror 
from starting until the oil pressure in this system reaches a 
predetermined pressure. This switch also shuts down the 
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SECTION THROUGH TABLE OF A PLANER SHOWING LOOP LUBRICATION OF TABLEWAYS 


SECTION THROUGH A MICROSPHERE BEARING ASSEMBLY 
ON WHEBL SPINDLE OF A CYLINDRICAL GRINDER 


FIG. 9 


wheel motor in case the oil pressure in the system falls below 
5 to 8 psi. 

The manufacturer of this machine recommends that the 
lubricating oil for these bearings be a high-grade paraffin-base 
straight mineral oil conforming to the following specifica- 
tions: 

Gravity (API).... 38.6 

Viscosity at 100 F (SUS 46 

Flash (( ), deg F 290 

Fire point (Coch, deg F 325 

Pour point, deg F 
Color ASTM 

In a bearing that is supplied by a flood-lubrication system, 
the thin layer of oil adjacent to the bearing tends to remain 
motionless, owing to the adhesion between fluid and bearing; 
likewise the layer adjacent to the journal tends to cling to and 
revolve with it. The fluid between these surface layers is in a 
continual state of slip or shear. In a close-clearance bearing 
the shear forces in the fluid being drawn into the converging 
area between the journal and bearing, by the rotation of the 
journal, build up a pressure normal to the bearing surfaces 
This pressure becomes great enough to support the journal and 
its load, preventing contact between journal and bearing 
Fig. 10 shows how this pressure is built up and distributed 
between a journal and a single bearing segment when a film of 
lubricant is drawn into the wedge-shaped space between the 
journal and bearing segment 

Fig. 11 shows a unique design of grinder spindle bearing in 
which separate self-adjusting segments or shoes are free to rock 
on pivots to produce independent converging oil films. This 
is known as a ‘‘Filmatic’’ bearing. The pivots are located 
slightly off-center toward the trailing edge of the shoes. As 
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the rotating spindle draws oil under the shoes, 
the leading edges tilt outward, thus forming a 
wedge-shaped film between cach shoe and the spin- 

dle. The converging ot wedge-shaped oil films 
develop high pressures as previously illustrated, 

which being equal, force the spindle into a central 
position. 

Because of the ability of the shoes to adjust 
their wedge angle to accommodate the load, it is 
stated thac the movement of the spindle under a 
change in load is only a fraction of that which oc- 
curs in other types of bearings 

The bearing chamber of this spindle mounting is D 
maintained full of lubricant at a pressure some- (Curve of 
what higher than atmospheric. An independent pace Be 
motor-driven pump supplics oil through a filter to 
the bearing chamber. A relicf valve maintains the FIG. 10 OIL-FILM PRESSURE DIA- FIG. 11 SECTION THROUGH FILMATIC 
chamber pressure at the desired value. A pressure GRAM BETWEEN A JOURNAL AND BEARING ON WHEEL SPINDLE OF 
switch prevents starting of the spindle motor until A SEGMENT OF A BEARING ORINDER 
the desired pressure has been built up within the 
bearing chamber. 

Because of the effectiveness of the pivoted shoes 
in forming and maintaining an uninterrupted oil 
film, the manufacturer states that the lubricating 
fluid used is not critical. It may vary over a wide 
range of viscosity and composition. However, it 
should be of a high quality and noncorrosive 




















SPECIAL~PURPOSE MACHINES 


Fig. 12 is a section through a multiple-spindle 
vertical-type lathe. This machine performs differ- 
ent Operations on six parts at one time. It has six 
rotating chucks and six toolholding slides arranged 
around a vertical center column. The entire cycle 
of the machine is operated hydraulically. 

From the oil-circuit diagram, it will be noted 
that the lubricating oil is also used for the hydrau- 
lic circuit. There are two motor-driven lubricating 
pumps, cach of which is essentially a two-stage 
pump, providing a medium pressure from one stage 
and a high pressure from the other stage. 

One pump is known as the ‘‘chuck and booster 
pump"’ and provides the oil pressure for operating 
the chuck. The medium- 
pressure stage is automati- 
cally connected to the chuck 
cylinder to open the chuck 
when it passes into the un- 
loading position. As anew 
workpiece is placed in the 
chuck and the chuck passes 
out of the unloading posi- 
tion, lines from the high- 
pressure stage of the pump 
are connected automati- 
cally with the top of the 
chuck - operating cylinder, 
closing the chuck jaws 
tightly on the workpiece 

The other pump is known 
as the ‘‘feed and traverse 
pump."’ Its medium-pres- 
sure stage automatically 
traverses the tool slides to 
the feed cams and, at the 
completion of the cutting 
Operation, returns them rap- Fic. 12 









































SECTION THROUGH AUTOMATIC VERTICAL TURRET LATHE, SHOWING LUBRICATION SYSTEM 
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idly to the starting point. The high-pressure stage provides 
the feed of the tools through the cutting operation. 

Take-offs from cach of these pumps are innerconnected to a 
line leading to the lubrication circuit of the machine, pro- 
viding pressure lubrication to all important bearings 

The manufacturer recommends a high-quality 
lubricant of the following specifications 


“‘curbine- 


type 


Viscosity (SUS at 100 F 140-160 

Viscosity index (approx 100 

Pour point, deg F (maximum 20 

Flash point, deg F (minimum 375 

Neutralization number (maximum 0.10 

Additives Rust and oxidation- 
inhibited 


Fig. 13 shows a crankshaft lathe for turning ail the main 
hearings, the flange end, and the stub end of an automobile 
crankshaft simultancously 

The loading, machining, and unloading of the crankshaft are 

The complete cycle is electrohydraulically con- 
The loading and unloading device is completely 
hydraulically operated. The crank is clamped in the center 
drive chuck by a hydraulic motor. The cycle of the turning 
tools is controlled by means of a master cam, which is operated 


aurcomatic 
trolled 


hydraulically 

Since the machine must stop in a predetermined position, in 
order to be able to engage the power chucking unit, a hydraulic 
motor Bis connected to the main-drive-motor shaft for position- 
ing and stopping the center drive chucks properly at the end of 
the machining cycle 

During the machining cycle, while the main drive motor is 
ruoning, the hydraulic motor is by-passed. When the tools 
return to the starting position at the end of the cutting cycle 
the main drive motor is automatically cut off. A solenoid 
valve in the hydraulic circuit opens, directing the high-pressure 
oil to the hydraulic motor, which slowly turns over the main 
drive motor, rotating the chucks to the predetermined set 
position where a positive stop is engaged. This locks the 
chucks in position for loading and unloading 
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AUTOMATIC CRANKSHAFT LATHE FOR TURNING MAIN BEARINGS PLANGE AND STUB ENDS OF AN AUTOMOBILE CRANKSHAFT 


For the hydraulic system a rust and oxidation-inhibited oil 
of the following general specification is recommended 


28 to 32 


API gravity at 60 F 
145 to 155 
1.5 


Viscosity (SUS at 100 F) 

Color (maximum) 

Flash (OC), deg F (minimum) 

Fire (OC), deg F (minimum) 

Carbon residue (Conradson ) (maximum) 
Neutralization number (mg KOH per g oil) 0 
Pour point, deg F (maximum) 25 


0.02 
030 0.10 


For the lubrication of all the bearings and sliding surfaces 
an automatic lubricator A is incorporated. Metering units 
of the type previously described are used for proportioning the 
correct amount of oil to each of the 48 bearings on this ma- 
chine 

The lubricator is driven by a separate individual motor 
This motor is connected in the circuit with the hydraulic 
pump motor and the main drive motor. The main drive motor 
cannot be started unless both the lubricator motor and the 
hydraulic pump motors are running 

A lubricating oil recommended for this machine should meet 
the following specifications 


Viscosity (SUS at 100 F) 
Viscosity index (minimum) 
Color (NPA) (maximum) 5 

Flash (OC), deg F (minimum 375 

Fire (OC), deg F (maximum) 425 

Carbon residue (Conradson ) (maximum 0.3 
Neutralization number (mg KOH per g oil) 0.05 to 0.10 
Pour point, deg F (maximum) 15 
Corrosion—copper strip——3 hr at 212 F Negative 


475-525 
90 


OIL MIST 


The ultimate aim in machinery lubrication is to maintain a 
continuous and uniform oil film on bearings, gears, sliding 
ways, and so on, by automatic positive means. 

Within recent years a new method, referred to as ‘‘oil-mist 
lubrication,’ has been developed, in which the oil is, in effect, 
atomized into a mist of microscopic particles by means of an 
air stream. This oil mist is then carried by the air stream 
through tubing to the various bearings and parts to be lu- 
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FIG. 14 COMPONENT PARTS OF AN OIL-MIST LUBRICATOR 


LUBRICATOR ON A SMALL 


FiG. 15 OLL-MIST 


LATHE 


APPLICATION OF 


bricated. The pressure of the air stream circulates the mist 
throughout the bearing cavities. As the oil-saturated air 
strikes the various bearing surfaces, the oil particles collect 
or condense, producing an oil film on the surfaces 

Oil-mist lubrication was first used on pneumatic tools, then 
on ball and roller bearings used on grinder spindles. It was 
first used with a twofold objective in view: (1) to obtain 
continuous automatic lubrication, and (2) simultaneously to 
protect bearings against the ingress of forcign materials 
This method maintains a pressure within the bearing housing 
which is slightly above atmospheric so that the surrounding 
abrasive or dirt-laden air cannot penetrate the bearing 

While the oil-mist system is comparatively new, it has 
been used on some machine tools, particularly for high-speed 
shafts and spindle bearings, where with conventional lubricat- 
ing methods objectionable fluid and frictional heat was 
generated 

Fig. 14 shows the component parts of an oil-mist lubricator, 
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consisting of a water separator on the compressed-air linc, 
a solenoid control valve, and the lubricator 

Fig. 15 shows the application of an oil-mist unit co a small 
bench lathe where 18 individual points are lubricated. It 
serves the lubrication requirements of the headstock where 
spray fittings are used for applying oil mist to the spur gears 
enclosed in the housing. Also, the tailstock and the ways are 
lubricated by this unit 


CONCLUSION 


All machine-tool builders are studying ways and means of 
lubricating their machines more effectively and efficiently. 
Likewise, the lubricating-device manufacturers are providing 
more efficient automatic centralized lubrication devices. The 
few cxamples shown are but a sketchy cross section of the en- 
tire industry, but they are indicative of the rhought and study 
being given to lubrication 
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Engineering in Management 


(Continued from page 783) 


greater and greater extent of the type of mind and thinking of 
the engineer to problems of management, far outweigh the 
negative implications which may be there, and which I think 
Mr, Randall has emphasized rather unduly, 

Certainly, approached from the positive point of view, the 
prospect of an enginecr entering management points the way 
to opportunities for applying his talents and skills in the most 
important field of industrial endeavor—the field of influencing 
and leading personnel to better results and higher goals. 

Therefore an engineer entering management is not to be 
sympathized with for having to bid good-by to the practice 
of a rewarding and satisfying profession to enter into a sterile 
and insulated existence of administering the work of others. 
Instead, he is entering into a profession in which he will work 
with mechanisms which in the true sense are much more real 
and much more intricate than the mechanical ones he knew—a 
profession in which the laws are subtler, the responsibilities 
greater, and the entire outlook more challenging. It is really 
a happy occasion for him, a matriculation into the highest- 
ranking graduate school there is, a stimulus to the best kind 
of study and thinking that his already highly trained mind is 
capable of. 

And if the performance of engineers to date is any guide, the 
challenge will be well met 
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has long been forecast—and indeed partially achieved— 

for high volume production. Much less has been said 
about automation for the plant which cannot sell half a million 
identical units each year, yet is faced with similar problems. 

There is continuing pressure to reduce the costs of manu- 
facture. High labor, equipment, and facility costs require full 
utilization of man and machine time. Certainly this is true 
in metal-removal methods, where competition from new pro- 
duction techniques (such as extrusion, die casting, and powder 
metallurgy) and from new matcrials (such as plastics) has led 
many companies to avoid metal-cutting methods in favor of less 
costly production techniques where possible. The demands for 
more accuracy and closer tolerances are increasing. The 
growing complexity of articles produced today requires smaller 
limits of error and a more accurate reproduction of the original 
design concept. 

Some of these problems have been resolved and lower unit 
costs have been achieved by the use of special machines built 
for the sole purpose of producing a single part in large numbers 
with a minimum of human control. The inherent lack of 


Tm concept of automation, or the ‘automatic factory," 


flexibility of such machines is not objectionable where product 
design is changed infrequently; but it precludes their use for 
low quantity production 


THE CONCEPT OF PROGRAMMING 


Programming-—the direction of a mechanism through a 
desired operating cycle—is the term given to a development 
which makes possible automatically controlled general-purpose 
machines. This particular usage of the term may be new, but 
the concept is age-old. Man's mind constantly programs his 
every action. In picking up a pencil, for example, the mind 
programs the movement of the hand into position, the opening 
of the fingers, the closing of the fingers about the pencil, and 
the movement of hand and pencil into the desired position 
Most machine-tool operations still utilize the human mind to 
perform the programming function, whether the operator reads 
a blueprint and determines methods, feeds, speeds, and so on, 
or is aided by instruction sheets and machine set ups performed 
by others 

Through the use of mechanical aids such as templates, cams, 
limit switches, and the like, the programming of the cutting- 
tool travel does not have to be done by the human operator. The 
mechanical aid takes over that function, but the operator 
must still be there co load, set feeds and speeds, and to set up 
the mechanical aids. The use of such mechanical aids has been 
developed in the transfer-type machine so that no human pro- 
gramming must be done at all. However, the programming 

' This paper is abstracted from a report entitled ‘Machine Controls 
That Remember,"’ by D. R. Aufderheide, D. W. Brown, R. B. Keller, 
P. L. Nies, G. P. Tanquary, and the author, prepared in partial fulfill- 
ment of the requirements of the course in ‘‘Manufacturing.” 

Contributed by the Production Engineering Division and presented 
at the Semi-Annual Meeting, Cincinnati, Ohio, June 15-19, 1952, of 
Tue Amprican Socisty or Mecaanicat ENorneers 


is built into the machine and the program cannot be changed to 
produce a different product without substantial time being 
taken to change the controlling elements. 

The lack of flexibility in such a machine can be overcome by 
utilizing programming information from some external source, 
which is fed into the machine tool to control the operation 
automatically. The same machine could be utilized to produce 
automatically a different part, by mercly changing the inflow 
ot information. This concept of external programming has 
been used before in other applications; for example, the Jac- 
quard loom, or the old-fashioned player piano in which a wide 
roll of punched tape controls the keys of the piano to produce 
the desired result—music. 


DESCRIPTION OF PROGRAM-CONTROLLED MILLING MACHINE 
Several different types of externally programmed machines, 
similar in principle to the player piano, have been designed and 
actually built. In all of these, information is somehow re- 
corded in a form which can be interpreted by,a control which 
directs the operation of the machine. For purposes of illustra- 
tion, consider a Cincinnati Hydrotel vertical-spindle milling ma- 
chine, which has been adapted to program control by the Servo- 
Mechanisms Laboratory of the Massachusetts Institute of Tech- 
nology. This control has the ability to co-ordinate tool mo- 
tion along cach of three axes. The shape to be cut is defined 
by a series of points in space and the cutting tool is directed 
from one point to the next poinc at the desired feed rate by 
means of information stored on a punched tape. These points 
may be as close together as 0.0005 in. or as far apart as 60 in. 

The direction of the cutting tool by servomechanisms in- 
sures that the actual position of the cutting tool corresponds 
at all times with the instructed position. Thus with co- 
ordinated concrol of three axes of motion, it is possible to ap- 
proximate any desired shape—a circle, an irregular path, or a 
straight line—while the control of the time from point to point 
permits control of the rate of feed at all times. 

The preparation of the tape requires the analysis of the part 
to be produced and determination of the various tools and 
cutting feeds to be used, as must be done in setting up a stand- 
ard machine tool. The best path of the cutting tool is then 
determined, and the points and cutting rates must be translated 
into co-ordinate axis positions and times, and the tape punched. 
This can be systematized and performed by clerical help. 

A simplified control could be made for use in controlling 
motion in only two axes. For instance, a lathe could be con- 
trolled so that one roughing cut could be taken on a multi- 
diameter, irregular-shaped piece, with each diameter cut at the 
optimum rate of metal removal; or, the workpiece in a com- 
plex drilling operation could be located accurately, a hole 
drilled, and so on, through a series of drilling operations. 
Information directing indexing or changing of drill bits could 
be recorded on the control tape. 


ADVANTAGES OF PROGRAMMING CONTROLS 
The most obvious use of such a control lies in the production 
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of accurate complex shapes. The movement along cach axis is 
punched step by step in the tape when it is made, but the ma- 
chine when controlled by the tape operates at the desired cut- 
tingrate. This results in a minimum of human error and prod- 
ucts of uniform quality. There is no need to make a cut, 
measure, and make another cut, uneil the desired size 
is achieved. This is recorded on che tape, and the cutting 
tool is moved to that position with an accuracy of plus or 
minus 0.0005 in. 

The point of actual cutting is determined by the diameter of 
the cutting tool and it must be considered when making the 
tape. This requires the use of the correct-size tool if accurate 
reproduction is to be obtained. Tool wear will change the 
diameter and thus will introduce inaccuracies. Ordinarily 
this tool wear would not excessively reduce the accuracy of 
reproduction, but the worn tool would have to be resharpened 
and issued to another job requiring the next smaller ‘‘standard”’ 
size tool. 

The application of such controls makes possible higher pro- 
duction per machine hour for simpler operations as well 
This occurs through reduction in idle-machine time during 
setup and in many cases through reduction in machining time 
The setup involved in the use of such control comes in the 
insertion of a properly sharpened cutting tool, the setup of the 
work-holding device, and the threading of a prepared tape. 
Without programming controls, the setup involves the same 
tool change and setup of work-holding device, but in addition 
requires the alignment of mechanical stops and controls which 
commonly necessitates trial operations. Programming makes 
possible the use of automatic control for short runs, while 
previously it was feasible only for long runs because of the time 
and cost involved in setups. 

The reduction in machining time is possible owing to the 
more efficient direction of the machine tool by the programming 
control. The cutting tool moves at the exact rate of cutting 
feed for cach particular part of the operation as determined by 
the methods analyst. There is no tendency for the control to 
“slack off’ as may be the case with an operator who honestly 
feels that the required cutting feed is too fast to produce the 
finish required, or too hard on the machine or the cutting tool 
The rate of feed may be adjusted continually over the part, as 
the amount of metal to be removed and thus the optimum cut- 
ting speed varies. This an operator could not do. 

Although the use of programming controls may result in 
increased production per machine hour, an important feature is 
the reduction of the human attention and skill needed. Since 
the control of the machine is automatic, the function of the 
operator is to load, unload, and start the machine. Therefore 
he is able to operate several machines, and the labor cost per 
piece is reduced. Furthermore, a skilled machinist is no 
longer required to operate the machine. This would be a 
great advantage during the time of shortage of skilled ma- 
chinists 

The extent of the savings possible depends on the particular 
parts to be produced. To date, extensive cost investigations 
have not been made; but analysis of a few parts—chosen to be 
typical of machine-shop opetations—indicates that substantial 
savings are possible. Savings are valid only in relation to the 
cost of the improvement. Since no programming control has 
yet been used commercially, any cost estimate is necessarily 
vague. However, the project engineers at M.I.T. estimate 
that their control could be produced and installed at a price 
roughly comparable to that of the machine it would control. 
There is no doubr that initial capital outlay for programming 
controls will be large. Yet, the increased productivity per 
machine-hour quite conceivably could result in the same or even 
less capital investment per unit of output. 
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PROGRAMMING CONTROLS AND GENERAL-PURPOSE MACHINES 


The introduction of programming will accelerate trends 
already apparent in the structure of business. The role of the 
maintenance man becomes increasingly important since pro- 
gramming controls are complex instruments. The preparation of 
the tape, although fina] computations and actual preparation 
are routine and may be performed by clerical personnel, will 
require methods men skilled in the use of programming con- 
trols; and their function will be even more important to ef- 
fective operation than at present. The engineering department 
will have to be more closely co-ordinated with production, as 
the design of a part will influence greatly its adaptability to 
programming controls. 

The flexibility of the control combined with its productive 
efficiency would economically permit a more varied product 
line. This would make it possible for the sales department to 
have a wider line to sell. Yet, with semiskilled or unskilled 
personnel doing the machining, production costs become less 
important in the over-all cost of the product and the fixed or 
overhead costs become larger. Overhead costs, at best, arc 
difficult to control, and have a strong effect on the profitability 
of a plant in terms of varying volume conditions. The features 
of automaticity facilitate scheduling of production as well as 
more rapid production. Work-in-process inventories can be 
smaller and will move through the plant more rapidly. The 
reduced inspection required means the parts will be waiting 
less time for inspection. 

Thus the programming controls make available to the job 
shop some of the advantages of the production line in the de- 
creased work-in-process, the use of less skilled people, easier 
and more certain scheduling, and the time for an operation 
being controlled mechanically. Yet this is possible without 
losing the flexibility of the general-purpose machine. The 
combination of programming controls and general-purpose 
machines can even make the machine more flexible in that it 
can perform operations not possible without the control. 

For example, consider a retaining ring which must have bolt- 
holes accurately drilled and the inside circumference of the 
ring machined. Ordinarily this would be drilled and then the 
circumference turned on a lathe. A vertical-spindle milling 
machine controlled by programming could first drill the holes 
accurately and then with the substitution of a milling cutter 
mill the inside circumference accurately. Since the part has 
not been moved, the two operations will be located precisely 
in reference to each other—a problem somezimes rather difficult 
and very important to achieve. Furthermore, one loading 
operation has been eliminated. The programming control 
conceivably could be utilized to change or index the cutting 
tools automatically, and the operator would only have to load 
and push the start button. 


PROGRAMMING CONTROLS AND AUTOMATION 


This paper has discussed the advantages of programming 
controls in achieving automaticity for general-purpose ma- 


chinery. Can the same controls be used to operate loading, 
positioning, and conveyers joining the machines to achieve 
automation? Technically, the answer is, definitely, yes! 

It would not be feasible to use the mechanical types of auto- 
mation for the production of several different products, similar 
in size and shape and going through a similar sequence of 
operations, as the volume of production of cach product could 
not absorb the necessary set-up cost. At present, cach of the 
operations would have to be done on a separate machine, the 
parts moved between machines in lots, and the machines 
operated by machinists. Programming controls applied to 
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The ROMANCE of 


POWER and FUELS 


By J. E. TOBEY 


PRESIDENT, APPALACHIAN COALS, 


HE part played by fucls and power is an indispensable 

corollary to the romance of fabulous America, Our 

country as we know it could not exist separate and 
apart from the atmosphere made possible by plentiful power 
and fuels. Our strength, our future, our comfort, and the 
heritage which we must hope co leave to our posterity, are 
dependent upon these important factors. 

It may surprise the reader to know that this force which 
makes America strong, frequently thought of as intangible, 
can be reduced to tangible terms and expressed in a formula 
It then becomes the most important formula to man’s welfare 
in all the world 

While this formula is not very well known or understood, 
it is the only way to maintain a high industrial standard of 
living. Its effect on the wealth of nations and people out 
strips the significance of the formula for splitting the atom or 
for the rearrangement of molecules in any complicated chemical 
process. Simply stated, it is a formula by which man increases 
his physical strength by tens, or hundreds, or thousands of 
times, and is sometimes stated as follows: Natural resources, 


plus human energy, multiplied by cools, oqunts man's matcrial 


welfarc, or (NR + HE X T = - MMW).! An examination of 
this concise formula reveals danni the easiest and sometimes 
the only way to increase the living scale of a people. Man's 
material welfare may be added to by finding new natural 
resources, or it may be increased to some extent by harder work, 
but it can only be multiplied by increasing the supply and 
efficiency of existing tools. Classified as tools under this in- 
dispensable formula is every type of mechanical aid to hu- 
man strength ranging from the ordinary claw hammer to a 
million-pound boiler powering a mammoth stcam-clectric gen- 
crator 

The economic history of mankind is largely a study of the 
development, use, and control of the tools which have resulted 
in today’s tremendous productivity and industrial empires 
And, the significant fact is, these tools must be powered. Our 
mineral fuel supply is drawn upon to provide the needed energy 
Nature generously distributed the vast deposits of these fossil 
fucls near the surface throughout large areas in this land of ours, 
and for good measure threw in hundreds of potential water- 
pow er sites. 

Another great asset, and one which supplies the second ele- 
ment in the formula, human energy, is found in the driving 
power, vigor, and character of the carly settlers of America 
These people came to America driven by the strong urge to live 
as free men, to worship God according to the dictates of their 
own consciences, to carn their livelihood by pursuits of their own 
and to throw off the yoke of many old-world re- 


selection, 
Thus they came to the new world with free minds 


strictions 


' The formula concerning human energy and tools has been widel 
— by Dr. Willfred I. King, Professor Emeritus of New York 
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and hearts, and with a spirit of adventure, the like of which the 
world has never seen before or since 

This spirit of adventure and the will to work is the catalyst 
which has led to the great discoveries and development of tools 
for the use of energy which has made America the greatest 
industria! nation, and the most prosperous nation on the face of 
the earth. It was these people who established the new type 
of education system which was tuned to industrial and scientific 
development. This system gave all American youth an oppor- 
tunity to acquire a basic education, regardless of circumstance of 
birth. It resulted in a much greater percentage of the youth of 
this country receiving such education than is afforded those 
of almost any other nation 

This accelerated America’s progress because it led to the dis- 
covery and training of many more intelligent minds than the 
old-world system could have produced. For a hundred years, 
our universities and colleges have been turning out engineers 
whose minds were trained in an atmosphere of democratic free 
dom, in which they were encouraged to use their imagination 
and initiative to the fullest extent. In this period, tens of 
thousands of engineers have entered the professional! field 

The resulting spirit of adventure and achievement is by no 
means limited to college men and women, In fact, it pervades 
the very air in America. In the great American saga, everyone 
knows of the outstanding contributions made to America’s prog- 
ress, engineering and otherwise, by countless people including 
the geniuses Edison, Ford, Carnegie, and Burbank, who did not 
have the benefit of college training. The productivity of this 
fabulous America which we see in the form of airplanes, auto- 
mobiles, air conditioners, radios, televisions, refrigerators, 
automatic washers and driers, small appliances, and furnirurc, 
are only manifestations of the power behind the throne, which 
is the conversion of tremendous quantities of energy 


ELECTRIC POWER HAS CHANGED THE WORLD? 


No greater romance can be found than in the unprecedented 
development of electric energy in the United States. Electricity 
is the greatest tool in our formula for man’s material welfere. 

Electric power is the genic which paces the progress of Amer- 
ica; in fact, all progress is in some way geared to it and the 
“‘kilowatchour’’ is more stable today than the American dollar. 

Space limitations preclude a comprehensive description of the 
electric power industry—the number-one growth industry 
which has been created in less than one hundred years. 

The background to modern electricity began in England in 
1709 when Hauksbee built a spark machine. In France, 
followed Du Fay who discovered there were two kinds of 
electricity. Unlike kinds attract cach other but like kinds re- 
pel each other. 

In 1745, there came from the University of Leyden, in Hol- 
land, the first primitive condenser or storage battery, the Leyden 
jar 


* Background data furnished by =, 4. & Company, and 
Sherman H. Dryer Productions, New York, 
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Franklin proved that lightning and earthy electricity are the 
same. 

These men all worked with static electricity. Then came a 
group of men who studied current or the movement of electric 
ity. 

The Italians Galvani and Volta worked with conductors, 
and the latter explained the flow of electricity. 

Oersted in Denmark made discoveries in the field of magnet- 
ism. 

Ampere in France made important contributions with respect 
to the characteristics of electric currents. 

Others proved that the cycle pertaining to electricity and 
magnetism was reversible and cither could produce the other 

This was the last link in the chain which made possible 
Faraday’s invention of a machine to produce steady current. 

In point of time these were fast-moving events, requiring 
about 170 years to discover the fundamentals of electricity 
necessary to design and build the first commercial electric gen- 
erators. 

And here is where the Americans came onto the scene. From 
1876 on, came the great contributions by Alexander Graham 
Bell, Thomas A. Edison, George Westinghouse, Nicola Tesla, 
and Samuel Insull, and such manufacturing concerns as Allis- 
Chalmers, Babcock and Wilcox, Combustion Engineering-Super- 
heater, Foster-Wheeler, General Electric, Riley, Sprague Elec- 
tric, Western Electric, Westinghouse, and many more, Then 
the Edison Electric utility companies were organized to make 
and sell power, such as Consolidated Edison (N. Y.), Common- 
wealth Edison (Chicago), Detroit Edison, and many others 
throughout the country. 

Water-power sites also were developed for electric generation 
Today, power is generated throughout the length and breadth of 
America by nearly 4000 electric utilities, including privately 
and publicly owned concerns 


Today, every American has at his bidding the energy equiva- 
lent to 200 slaves in electricity and other forms of energy. In 
fact, it would require the energy output of 30 billion slaves, a 
number greatly exceeding the population of the world, to equa! 
the energy supplied by mineral fuels in the United States alone 


A most important form of that energy is electricity. And 
further, electricity can do many things which human beings can 
not do. 

Great names of engineers associated with the development of 
the power industry include among others, W. L. Abbott, Irving 
Moultrop, John Anderson, E. B. Ricketts, E. H. Tenney, 
Ernest Hopping, C. W. DeForrest, Walker Cisler, Philip Sporn, 
John Lieb, Orrok, Hirshfeld, and D. S. Brown 

Among the manufacturers of steam-generating equipment and 
automatic controls, who are responsible for the technical 
development of modern power-plant equipment, are the names 
of great engineers including E. G. Bailey, Kreisinger, Smoot, 
VanBrunt, Craig, and Frisch 

Always working in liaison between the utilities and the 
equipment manufacturers in the design of power stations are 
the consulting engineers including such famous firms as Stone 
& Webster, Sargent & Lundy, Ebasco, Burns & Roc. 

Commercial electric generation began in 1882, at the Pear] 
Street Station in New York City. Generating capacity has 
multiplied 7 times in the past 25 years 

The installed capacity in 1952, is 81,065,575 kw. It is esti- 
mated that this will be increased to approximately 98,000,000 
kw by 1954, and that it should exceed 100,000,000 kw by 1955 

Today so great is the rate of expansion of the electric power 
industry that scarcely a month gocs by without the addition 
and dedication of new power stations or additional facilities of 
existing stations. Typical was the dedication on June 11, 
1952, of the Walter Beckjord Station of the Cincinnati Gas & 
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Electric Company, named in honor of the company's President, 
Walter C. Beckjord, an outstanding engineer and one of the 
most successful administrators in the utility industry. This 
station ultimately will have a capacity of 1,000,000 kw. 
Attesting the sound financial position of this company is its 
record of dividends. The company's dividend payments on its 
common stock began in 1853, and have been continued without 
interruption to the present time, a period of 98 years. With 
the single exception of the Pennsylvania Railroad, this is the 
longest record of continuous dividend payments of all che com- 
panies listed on the New York Stock Exchange. 

Practically all electric power utilities are facing large expan- 
sion programs and their future is bright. Their record of 
achievement and performance is outstanding. The character 
of the men behind this industry andallied industries is reflected in 
the roster of names previously mentioned. No industry offers 
a greater challenge to its executives, engineers, and the men 
and women in its lower ranks 

Truly this industry is a fine example of the romance of big 
business. 


THE FURL INDUSTRIES 


The major fuel industrics—petroleum and coal—differ widely 
in contrast to the power industry with respect to the number of 
companies involved in the production and wholesaling of their 
products. In the case of petroleum, the industry is made up 
basically of a much smaller number of companies than that of 
electric utilities, whereas the coal industry consists of a great 
many more companies than the utility industry. 

The relative position of the fuels in the total energy picture 
changes constantly, Within the memory of most of us, coal 
once had a monopoly with only wood fucl as a competitor. 
Then came the fluid fuels—oil and natural gas—in increasing 
amounts so that by 1951, the production ratio of the fucls was 
39 per cent coal; 42 per cent petroleum; and 19 per cent natural 
gas. 

It is worth while to call attention to the fact that perhaps 
contrary to general belief, the impact of the fluid fuels has not 
reduced the annual production of coal. As a matter of fact, 
coal production for the past 50 ycars has shown a consistent in- 
crease. Bituminous and anthracite production combined 
averaged 517,250,000 tons from 1900-1952. The average pro- 
duction for the past 15 years—1937-1951—of bituminous and 
anthracite combined was 572,000,000 tons. The average for 
the past 5 years—from 1946-1951—-was approximately 590,- 
000,000 tons. It can be seen from these figures that total coal 
has not lost ground, Losses in one category have been made up 
in another 

Fluid fuels have secured volume somewhat on the order of the 
increase in population. The total energy supply of the nation 
has increased about 75 per cent in the past 25 years. Most of 
the increase has been supplied by fluid fuels 

In the matter of fuel reserves, coal is of course in the most 
favorable position with over 92 per cent of the known mineral 
reserves in the United States. Oil shale is next in importance, 
with oil and gas a minor portion of the remainder. There is no 
argument here as the petroleum, natural gas, chemical, and coal 
industries are seriously involved in studics and plans for supple- 
menting supplies with synthetic oil, gas, and chemicals to be 
made from coal 


PETROLEUM INDUSTRY 


The fabulous story of oil has been widely treated in fiction, 
legend, and in scientific and factual articles and books. The 
movies have played it up,and prospecting for “Black Gold”’ has 
been glamorized in every form of public communication, In 
fact, as a coal man, I might say that the oil industry has ob 
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tained more free publicity than any industry I know, until in 
the public eye, the industry is regarded as synonymous wich 
progress and growth. As a matter of fact, the fair-minded 
person must admit that is truc toa large extent. Furthermore, 
the present state of good public relations represents a great ex- 
penditure of time and moncy following the monopoly scandals 
and public condemnation coincident with the carly founding of 
John D. Rockefeller's oil empire. 

But the oil industry has grown up. The National City Bank 
of New York City publishes a monthly letter on economic con- 
ditions. The June, 1952, issue listed the 100 largest industrial 
companies in the United States, based upon their total assets at 
the end of 1951. Out of these 100 companies, 20 were oil com- 
panies, No other industry was so well represented. 

The companies on the list of 100 largest employed about 
42,000 workers per company, and the investment per worker in 
the petroleum industry amounted to around $37,000, These 20 
oil companies alone recorded total assets at the year end of 
nearly $20 billion 

Producing less than 1 billion barrels of crude oil in the year 
1935, by 1948, the U. S. oil industry had exceeded 2 billion 
barrels, equivalent to about 500,000,000 tons of coal. This 


compares with $99,518,229 tons of coal produced the same year. 
Just before the jast strike, annual output was running at the rate 
of nearly 2.3 billion barrels a year 

This industry drills around 40,000 wells a year, has 450,000 
wells in constant production of crude oil, owns over 125,000 
miles of pipe lines in operation, and ends up by drillingan a ver- 
age of §000 miles of exploratory dry holes cach year in search 


for more ‘Black Gold.*’ Wildcat drilling has one chance in 
nine to succeed, as cight out of every nine exploratory wells are 
unsuccessful 

From 3 miles below the earth's surface, oil is being produced 
and distributed. Twenty-six states contribute to oil production 
with Texas producing roughly 40 per cent of the total, and 
California nearly 20 per cent. Louisiana, Oklahoma, and 
Kansas follow closely in that order. As crude oil, before being 
refined, this has an annual value of approximately $6 billion. 
Refining of course adds tremendously co its value. In the oil 
industry the hourly wage rate is $2.05, while hours worked per 
week average 42; and in the coal industry the hourly wage rate 
is $2.24, with hours worked averaging 35 

Nearly 450,000 workers, according to the Bureau of Labor 
Statistics, are employed in petroleum-refining and crude-oil and 
natural-gas production. According to the most recent figures, 
the annual wage bill amounted to nearly $2 billion. 

Between 10 and 15 per cent of our total oil supply is imported. 
Another half-billion barrels a year travel by tanker from the 
Gulf to the East Coast of the United States. Some of the most 
dramatic stories of World War II had their setting in the sub- 
marine action against this trade, and the threat to our oil sup- 
ply by modern snorkel-type and atomic-powered submarines is 
a major concern of defense planning right today 

Twenty-five of the largest crude-oil producers account for 
over */; of the country’s crude oil output, and twenty-five of 
the largest refineries account for about 7/', of the country’s re- 
fined products 

The petroleum industry is the fourth largest in the American 
economy in terms of capital investment, exceeded only by 
agriculture, railroads, and the combined divisions of the public- 
utility field. In 1950, the petroleum industry was a $30 billion 
operation, $23.5 billion of it invested in property, plant, and 
equipment. All told, including production and distribution, 
it employed about 1,800,000 people 

Refineries account for about ', of the total oil-industry in- 
vestment. There are about 375 refineries operating today, be- 
fore the recent strike, at around 93 per cent capacity 


MECHANICAL ENGINEERING 


The only unqualified statement that can be made in connection 
with the continuing and ever-widening search for oil is the one 
attributed to an old prospector when asked for his success for- 
mula; he replied, ‘‘Oil is where you find it."’ 

Thus while modern geology and advanced techniques and 
equipment have tended to reduce the hazards of search, when 
all is said and done oil is still where you find it; and conversely, 
even though the prospector follows the latest scientific methods 
and uses the latest equipment and techniques, oil may not be 
found where by all measures and on the basis of all previous ex- 
periences, it should exist. 

Because of such hazardous conditions, never-ending credit 
must go to the men whose dreams, determination, and persist- 
ence make possible the continuing supply of oil for America’s 
ever-growing needs. Wildcatting, as such, remains one of the 
prime speculations in the modern age. The real honest-to- 
goodness wildcatter, frequently having only a beat-up rig, held 
together by a shoestring, substitutes persistence, inspiration, 
and an undying ambition for up-to-date equipment and financial 
resources. Fifty, or seventy-five, or one hundred dry holes in 
succession dissuade him not; he is just as convinced as he was at 
the beginning that the next effort will bring oil gushing sky- 
ward to give him henceforth and forevermore a life of ease and 
wealth and influence for all to see and observe, And sometimes, 
often enough to keep alive the spark in the breasts of adventure- 
some souls, it happens just that way. America can be grateful 
for these oil pioneers who have maintained the oil supply in a 
manner thought to be impossible a generation ago. 


HOW IMPORTANT IS COAL? 


What is the bituminous coal industry? Basically, it consists 
of the following: 9000 mines in 28 states; 5000 operating com- 
panics; plant value approximately $3,000,000,000; gross value 
of coal produced at the mines (1951), approximately $2,750,- 
000,000; annual potential mining capacity approximately 
700,000,000 tons; annual production (1951), 535,000,000 tons; 
annual wage bill exceeds $1,500,000,000; annual purchase of 
supplies, equipment, and repair parts exceeds $500,000,000; 
number of miners, approximately 370,000; average production 
rate (1950), 6.95 tons per man-day (highest rate in the world). 

In the anthracite industry, there are 98 producing companics; 
170 mines; 41,340,000 tons produced in 1951; gross value of 
coal produced in 1949, $358,008,451 f.o.b. shipping point; 
annual wage bill, $230,000,000; number of miners, 65,000 
(1951-1952); production rate in 1949, 2.87 tons per man day. 

Of all the commodities produced in our country, coal is by far 
the largest in physical volume. The annual tonnage of coal 
produced is approximately 4 times the tonnage of all our grain 
crops, including corn, rye, wheat, barley, and other grains. It 
is 200 times the tonnage of our cotton crop. It is more than 6 
times the tonnage of our iron-ore production. In annual dollar 
value, it is more than the value of all the iron ore, gold, silver, 
nickel, zinc, lead, and other nonferrous metals produced in the 
United States. 

In 1951, coal heated one third of the nation’s homes, gener- 
ated half its electricity, provided the heat and energy for a great 
part of its factories, and performed many other tasks. But that 
was not all. Coal in 1951, and every year, is the basic ingre- 
dient for a thousand and one wonders of industrial chemistry 
which make our industrialized civilization possible and more 
comfortable. Perhaps greatest of all its manifold uses, coal 
makes possible every machine and every convenience of a stecl- 
age civilization, for coal, as well as iron ore, is a parent of stecl. 

It is this latter fact that prompted Lloyd George to say in the 
dark days of World War I: “‘In peace and in war, King Coal is 
the paramount lord of industry. It enters into every article of 
consumption and utility."’ In the dark days of World War II, 
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Winston Churchill, speaking on October 31, 1942, to miners and 
mine operators, declared: ‘‘War is made with stecl and steel is 
made from coal. Coal is the foundation and, to a very large 
extent, the measure of our whole war effort.”” 

America’s coal requirements, whether peacetime or emer- 
gency, are so great that mechanized mining is the rule, Over 
90 per cent of our underground production is machine cut and 
about 70 per cent is machine-loaded. 

In fact, mechanization has reached the point where several 
types of so-called “‘continuous miners’ are now on the market. 
These machines combine in one unit the features of three or four 
of the machines now performing separate operations. Such a 
‘continuous’ mining machine moves like a military tank, rip- 
ping coal from seams with special cutting devices and depositing 
it on a self-contained conveyer which loads mine cars following 
the machine. Employment of such amazing machines, which 
produce several tons of coal a minute, eliminates the ‘cyclic’ 
method of mining which uses a cutting machine, drilling ma- 
chine, blasting device, and loading machine in turn. 

Last year the railroads moved about 400 million tons or as 
much as 2 million tons perday. Todo this job required the use 
of 700,000 hopper and gondola cars and the movement of over 
30,000 carloads of coal a day; and the return of 30,000 empty 
carsaday. This is the greatest logistics job in the world. 

Two hundred and twenty large coal mines have been opened 
or placed in development in the past 5 years, each with a daily 
capacity of $00 tons or more. Some of these mines cost as much 
as $10,000,000. About 800 smaller mines have been opened, 
too. This is new growth; these are new risks, new ventures. 

Of far greater importance than the foregoing statistics and 
facts is the character of the men responsible for the development 
of this great basic industry; basic because coal undergirds the 
total industrial development of the United States. All other 
industries are beholden to coal in more than one respect; how- 
ever, one serves to well illustrate this fact; every industry in 
America depends on steel and coal is one of the parents of steel. 

Back of the development of each of the many thousands of 
mines is the shadow of a stalwart man, possessing the spirit of a 
pioneer, driven by an insatiable urge to search, discover, and 
exploit the great coal reserves of the nation. This man is a 
type of individual who possesses a rugged character, who finds 
great satisfaction in overcoming almost insurmountable ob- 
stacles requiring physical stamina, initiative, and a business 
sense to handle the mechanical and financial problems incidental 
to handling an important business enterprise. These problems 
would discourage many a less hardy individual. 

Every citizen in America owes much to this man who is still 
a pioneer scouting for minable coal deposits. All of us depend 
on this man to discover and develop new sources of supply to 
make up for the exhaustion of old mines as well as the increase 
in demand for this most essential source of energy. 

As an example of the rugged terrain from which comes some 
of the country’s finest coal, let us go to the city of Harlan, 
Kentucky. Radiating from Harlan are five river forks which 
flow into the Cumberland River. In these five river valleys 
there is found what is probably the greatest concentration of 
mines—many of them smal]—in the entire coal industry. If we 
think of this particular development as represented by the hu- 
man hand with the town of Harlan as the palm and each one of 
the five forks of the Cumberland River representing one of the 
fingers of the hand, from the palm of which to the tip of the 
finger equals 20 miles, we could—if such a trip were possible— 
start from the tip of the thumb, go into the valley and over the 
mountain, into the valley and over the mountain, and finally 
land at the tip of the little finger with an elapsed distance of 
only 15 miles. While in actuality, to develop this territory it 
becomes necessary, again starting at the palm of the hand and 
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using modern modes of transportation, to travel up and down, 
up and down cach valley until we have contacted each of the 
five points. This necessitates traveling in excess of 200 miles. 

This well serves to indicate obstacles to be overcome and the 
costs involved in winning from these arcas the high-quality 
coals which industry demands 


FUTURE OF THE FUELS 


One of the romantic dreams in connection with the future fuel 
supply we must mention in passing. It has been given some 
substance by the news of a submarine powered with atomic 
energy, and the plans to propel aircraft in the same manner. 
This has raised the question of the ultimate place of atomic 
energy in our industrial system. 

Naturally, no one is able to predict accurately the develop- 
ment of this, the greatest scientific discovery of the twentieth 
century, but I do know that at present, and for a long time to 
come, we shall probably put as much energy into atomic proj- 
ects in the form of coal, or other mineral fuels, as we take out 
in the form of atomic energy 

That is the story of atomic energy atthe moment. As to the 
future, I can do no better than quote Gordon Dean, Chairman of 
the Atomic Energy Commission, who recently said, ‘Atomic 
energy will tend to supplement, rather than to supplant other 
sources of fuel supply, for at least as long as the traditional 
fuels are available at relatively low cost.”’ 

From the practical standpoint, before atomic energy can have 
widespread use, there is still a long long way to go in technical 
research and development. 

The prospects then are that the fuel load will continue to be 
carried by the fossil fuels—coal, oil, and natural gas. The 
rapidly expanding per-capita energy demand by 1975, will call 
for at least double the present output of these traditional fuels. 
The form of this demand will mean an increased supply of fluid 
fuels, and fuel economists and technicians expect that well over 
100 million tons of coal will be synthesized by 1975, to help 
meet this demand, in the form of synthetic oil or synthetic gas. 
In fact, the demand for bituminous coal by 1975, may reach one 
billion tons. Three hundred and fifty million tons of this will 
be used by the electric utilities, over 200 million tons by the 
steel and by-product industries, with synthesis, exports, do- 
mestic space heating, and general industrial demand accounting 
for the difference. 

Nor is this the end of the story. By every logical calculation, 
the maximum production will have been obtained by 1975, 
from known and projected oil and gas reserves. From that 
time forward the load must fall increasingly on bituminous coal. 
This was recognized by Mr. Eugene Ayres of the Gulf Oil 
Company in his recent book ‘‘Energy Sources—the Wealth of 
the World,’ when he looked forward to 2 billion tons of 
bituminous coal annually by the end of the present century 


CONCLUSION 


In speaking about the power and fucl industries, I have tried 
to go behind the scenes to show how the progress of the nation 
and its high standards depend so greatly on these industries. 
In highlighting the salient features of these great industries, in 
looking for a moment at the romance of power and fuels, it is 
significant to note that the important features are not all physi- 
cal and material things; but that topping the list are the men 


who run these great enterprises. It is the character, skill, and 
resourcefulness of these executives and pioncers—a high per- 
centage of whom are engincers—that have made the great 
“Miracle of America’’ possible. 

These great men, operating in the new-world atmosphere of 
freedom, have made possible the strength and leadership of 
America, and the continued liberty of her people. 
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directly quoted are obvious from the context, and credit to 


original sources is given 


Space Travel 


HE first steps in man's conquest of space are now being 
planned seriously and systematically by a number of rocket 
engineers, according to the July, 1952, Industrial Bulletin 
of Arthur D. Little, Inc., Cambridge, Mass. These experts 
agree that the development of a space ship which would travel 
regularly in a fixed orbit around the earth is both desirablc 
and possible. Such a man-made satellite could function as a 
research laboratory, as a military observation post, and as a 
way-station for eventual space travel. In the long run, a 
space station would probably be more valuable in research 
than as a weapon, although the military would probably be 
responsible for most of its development. While there are still 
many problems to be solved, such as those of improved construc- 
rion materials and smaller control equipment, much work has 
already been done on propellants and rocket engines, and present 
discussions are based on engineering phases of the operation. 
Among the rocket engineers, however, there are differences 
of opinion on the cost and time required to carry out such a ven- 
turc, the Bulletin states 
Dr Wernher von Braun, a leader in the development of the 
German V-2 rocket and currently technical director of the 
Guided Missiles Development Group of the U. S. Army Ord- 
nance's Redstone Arsenal, is the leading proponent of a perma- 
nent, manned sarellite space station to circle the carth every 
two hours at an altitude of 1075 miles. This space station could 
be constructed in ten years, according to Dr. von Braun, at 
a cost of $4 billion, including the development and testing 
program. The station would be constructed by lifting men 
and materials to the orbit in giant supply rockets fueled with 
nitric acid and hydrazine, a chemical which is now rather expen- 
sive. These rockets would be three-stage affairs with large 
wings and fins, to dissipate heat on the return glide. The 
ship would have a total weight of 7000 tons, and would carry 
a pay load of 36 tons. One stage of rockets would get the ship 
off the carth and 24.9 miles into the atmosphere; it would be 
jettisoned when propellant supplics were consumed. The 
second stage would provide the power to approach the orbit; 
the third stage would provide the remainder of the speed 
required to carry the ship into the orbit and would have a 
supply of propellant to return to earth. The space station 
would be built in its orbit, after about a dozen trips of the three 
stage supply rockets 
4 somewhat less ambitious plan has been suggested by James 
H. Wyld, noted rocket-cngine designer and a founder of the 
oldest liquid-fuel rocket-engine manufacturing concern in 
the United States. According to Mr. Wyld, limited space 
flight is possible at relatively low cost, and will probably 


precede space-station development. Mr. Wyld's ‘‘Model T"’ 
space ship has been tentatively designed to circle about the 
earth at 200 miles altitude. It, too, would be a three-stage 
affair, but would have an over-all loaded weight of only 12.7 
tons, falling off to half a ton after the first stages were dropped 
The over-all size of the Wyld ship would be only slightly 
larger than that of the present V-2 rocket, but it would achieve 
17,000 mph, compared with 3500 for the V-2. This extra 
ordinary increase in speed would be attained through specia! 
materials, increased motor efficiency, and reduced pay load 
Expensive special propellants would not be required; the neces 
sary power could be developed by gasoline and liquid oxygen, 
costing only a few cents a pound. 

The half-ton pay load of this space ship on its first flights 
would include two scientific observers, their equipment, air 
supply for two days, a tiny, heat-insulated, pressurized cabin, 
the third rocket stage, and small wings for landing the cabin 
at the end of the flight. The two men would have to live in 
cramped space, with a minimum of food, water, and air for 
about two days, and would then return to carth. Automatic 
control equipment would be necessary, especially in descent 
and landing, when things might happen too fast for the compar- 
atively slow reactions of the space fliers 

Before this type of space ship is successful, there will have to 
he considerable advances in lightweight structural materials 
to withstand the extremes of temperature and pressure during 
descent through the atmosphere. The biggest problem, how- 
ever, will be “‘miniaturization’’ of the intricate control and 
scientific equipment necessary for space flight. Extremely com- 
pact clectronic equipment, utilizing printed circuits, transistors, 
and subminiature tubes, is already available. Recently, also, a 
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line of small battcrices has been designed for use with guided 
missiles, rockets, and similar equipment; these batterics are 
said to be one third the size and weight of any previously used 
Thus the first steps in microinstrumentation for rocket flight 
have already been taken. 

Although these proposals are based on serious enginecring 
estimates, actual operating experience has been slight, the arti- 
cle notes. No high-altitude rocket designed for a safe landing 
has ever been built. Fialoted, rocket-driven aircraft have been 
flown and landed successfully, but flight times have been only a 
few minutes and the rocket craft have usually been launched 
aloft from an airplane 

The first rocket flight will be worth several times its cost, 
in terms of information obtained. Space offers research tools, 
such as an almost perfect vacuum and temperatures ranging from 
that caused by concentration (or focusing) of unobstructed 
solar radiation down to near absolute zero, all of which would 
be especially useful to the physical scientist. A space ship in 
its orbit would permit biological studies of the effects on man 
and animals of prolonged periods of weightlessness. Astrono- 
mers would benefit from photographs of the heavens taken 
outside the disturbances of the carth’s atmosphere 

Probably the most important basic research, however, would 
be study of primary cosmic rays to provide data for the biggest 
problem in physics today—the nature of the forces which 
hold atomic nucleus together. Short-term benefits of such a 
study might be improvement of processes for producing power 
from radioactive matcrials; possible long-range advantages 
include transmutation of elements to replenish supplies of impor- 
tant minerals. According to one authority, data obtainable 
from even a short flight of the type proposed by Mr. Wyld 
would keep physicists busy for years. 


Electronic Computer 


UCCESSFUL operation of a new electronic digital com- 
puter, designed and constructed by staff members of the 
University of California Los Alamos Scientific Laboratory, 


was announced recently by the Laboratory. Called the 
Maniac (Mathemarical Analyzer, Numerical Integrator, and 
Computer), the new calculator is believed to have distinct ad- 
vantages over many calculators of carlicr design because it is 
more compact, simpler, and at the same time capable of han- 
dling more complex problems than its forerunners 

The Maniac was actually completed, and operation was started, 
during March. At that time a number of relatively complex 
problems to which the answers were already known were fed 
into the machine to test its operation, When the answers 
turned out by the Maniac were shown to agree with the known 
answers to the problems, the next step was to feed in more 
complex problems with several mathematical checks. After 
this set of mathematical problems was successfully completed, 
the computer was put to work on some even more complex 
physics problems to which only the general order of answers 
was known, and it wasn't until after these had been successfully 
completed that the scientists responsible for the Maniac were 
willing to state positively that their machine was successful 
and ready to be put to work on the Laboratory program. Be- 
cause of its complexity and the number of new and untried 
features in its design, the builders of the Maniac are pleased 
that the computer is successfully solving important and 
complicated problems so soon after its construction was com- 
pleted. 

While its designers believe the Maniac has many advantages 
over earlier types of machines, they point out that a number 
of the ideas used in constructing the Maniac originated at other 
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laboratories. For example, the idea of an electrostatic ‘‘mem- 
ory’’ is duc to Prof. F. C. Williams of Manchester, England 
He used 6-in. oscilloscope tubes, operated one at a time, while 
the Maniac used 2-in. tubes and 40 are operated in concert, 
thus making for much faster arithmetic operations. Also, 
there is a computer similar to the Maniac in the early stages of 
operation at the Institute for Advanced Study at Princeton, 
N. J., and another similar machine, the Ordvac, has be:n built 
by the University of Llinois for the Ballistic Research Labora- 
tory at Aberdeen, Md. 

The designers of the Maniac say that it can work approxi- 
mately 100,000 times as fast as a trained computer using a desk 
calculating machine. In spite of this speed, some of the prob- 
lems which it will be expected to solve are so complex that 
the Maniac will take 20 hours or more to solve a single prob- 
lem. Later additions to the Maniac, such as an additional 
magnetic-drum memory and a photoelectric tape reader, are 
expected to increase both the speed and the capacity of the 
machine by factors of ten 

One of the interesting abilities ofa machine suchas the Maniac 
is that it can make its own decisions in many cases, That is to 
Say, it can choose between two or more methods or sequences 
of calculation on the basis of results previously obtained in a 
problem 

Another interesting feature of the Maniac is its compact- 
ness. The principal unit of the computer takes up a space 
only 12 X 2!/, & 6 ft. In addition, there is one machine ap- 
proximately the size of a standard teletype machine and two 
additional small units about the size of portable typewriters 
These last three units are used for inserting instructions and 
numbers into the Maniac and also for printing answers 

The Maniac, like most modern digital computers, uses the 
binary arithmetical system as opposed to the standard decimal 
system. In the binary system, there are only two digits, zero 
and one. At first glance it would appear that the operation 
of the Maniac would require that an individual learn an en- 
tirely new system of arithmetic. Fortunately, however, this 
is not true, because the Maniac and its accessory coding ma- 
chines can take problems set up in the standard decimal system, 
transpose the units in the problems to the binary system, solve 
the problems in terms of binary-system units, and then retrans- 
pose the final results back to the decimal system. Thus the 
casual] observer might never suspect that the ordinary decimal 
system wasn't used. 

To give an example of the speed with which the machine 
can operate—it can feed a number into its memory in as little 
as cight millionths of a second for retention until it is required 
for use at a later time. When the number is required later, 
it can withdraw it from the memory in the same time. Most 
of the earlier computing machines performed operations in 
thousandths of seconds, instead of the millionths in which 
the Maniac operates. The memory of the Maniac, which is 
one of the keys to its speed of operation and capacity, consists 
of 40 two-inch cathode-ray tubes which can store a total of 
1024 twelve-digit decimal numbers and their signs. 

Another advantageous feature of the new machine is the 
simplicity with which it can be shifted from one type of prob- 
lem to another. On many carlier types of machines, switch- 
ing from one general type of problem to another was done in a 
matter of hours or sometimes even of days. The Maniac, on 
the other hand, can be switched in a matter of minutes from 
one type of problem to any other which the machine can handle 

Part of the reduction in size of the Maniac has been achieved 
by keeping to a minimum the number of electronic tubes which 
are used in it. For example, the Eniac has 18,000 tubes, while 
the Maniac has only 3000. At first it might seem that such a 
vast number of tubes would be a source of trouble, but opera- 
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tions so far indicate that tubes which are thoroughly inspected 
and checked beforehand fail infrequently enough to allow very 
high operating efficiency 


Hydraulic Press and Drawbench 


HE nations’s largest press for forming boiler drum plate 
and a method of forming heavy-wall hollow forgings by 
piercing and drawing an ingot, were demonstrated to the 
technical press by The Babcock & Wilcox Company at its 
Boiler Division plant in Barberton, Ohio, on July 22 
The new press and drawbench, built and installed by the 
company, will produce a rough hollow forging up to 35 in OD 
with 4'/;in. walls, in a matter of minutes. Until now it has 
been necessary to make such pieces of steel plate rolled and 
welded at the scam or from a solid forging with the center 
bored out. These forgings are used mainly for boiler parts 
and connecting steam lines operating at high temperature and 
pressure as is the trend today. The press is also equipped with 
massive bending beams 42 ft long and its open-ended design 
makes it possible to bend even longer plates 


VERTICAL HYDRAULIC PRESS 


The vertical hydraulic press has a normal operation capacity 
of 6500 tons or an intensified capacity of 8500 tons. The operat- 
ing pressure is 3000 psi. It has a daylight of 20 ft and an 
operating stroke of 9 ft 6 in 

The three main cylinders which are 45 in 
ments, as are the bottom, movable, and top platens which 
weigh 130, 200, 115 tons, respectively. The rams 
which are cast iron are 43'/, in. in diam and the col- 
umns which are 26 in. in diam and §2 ft long are located on 
14-ft centers fore and aft 


in diam are weld- 


and 


16-ft centers across the face and 


rio. 1 VERTICAL HYDRAULIC PRESS POR FORMING BOILER DRUM 


PLATE AND PIERCING AN OPENING INTO A HEATED INGOT 


MECHANICAL ENGINEERING 


Two 12-in-diam balancing cylinders are provided as well 
as two 12-in-diam pull-back cylinders 

Located on the press center and in the pit below the bottom 
platen is a $00-ton ram 22 in, in diam with a 54-in. stroke which 
has been provided to pierce a manhole in drum heads. This 
ram is fitted with two return cylinders. The matrix used for 
piercing is fitted with an ejector ram with an 8 ft 6 in. stroke 
actuated by an 11 '/,-in-bore cylinder 

Operation with high pressure on only the center cylinder—or 
on only the two outside cylinders—or on the three cylinders 
concurrently—has been provided for so that a choice of ap- 
proximately 2100, 4400, or 6500 tons is available on the down- 
stroke. The downstroke is also safeguarded with a limiting 
valve which is automatically opened at the 9 ft 6 in. level and 
dumps the high pressure at this position. To provide greater 
case of operation the main hydraulic valve is controlled by an 
oil cylinder fitted with a servomechanism, 

Interlocks have been provided on all separate functions to 
prevent accidental damage. Maintenance has been simplified 
by using outside packing on all main cylinders 

When functioning as a piercing press, the heated billet is 
loaded into the matrix and the stripping plate installed while 


VERTICAL PRESS IS SHOWN FORMING ONE OF THE HEAVIEST 
PLATES EVER ROLLED INTO A BOILER DRUM SECTION 


FIG, 2 


the matrix is positioned on a shifting table 14 ft from the center 


of the press, The loaded matrix is then moved into work posi- 
tion by the shifting table which is moved by a 14-ft-stroke ram 
actuated by a 9-in-bore cylinder in one direction and two 6!/¢ 
in-bore cylinders in the opposite direction. The weight of the 
maximum-size billet that can be handled is 26,000 lb. Sub- 
sequent to the press-picrcing cycle, the shifting table returns 
the matrix to its former position where the ejection cylinder 
functions to unload the workpiece. Actuation of the shifting 
table, the ejector cylinder, and also the 500-ton pit ram is by 
push-button control 

When the press is utilized for forming drum-shell plates to a 
predetermined radius, the piercing matrix is moved by the shift- 
ing table to a position at the rear of the work area of the press 
This leaves an unobstructed space between press columns for 
the entry of the hydraulically operated plate manipulator which 
moves the workpiece from its loading position to its work 
position under the moving platen, 

This plate manipulator, which comprises the 42-ft-long lower 
bending beam, also forms the carriage for cross-travel through 
the press. It also houses the 16-in-bore hydraulic cylinder 
which actuates the §2-ft-stroke ram which moves the carriage. 
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y the stroke of the ram.) 


Storage space for the 100-ton top bending beam has also been 
provided for in the design of the unit. The assembled weight 
of the plate manipulator is approximately 350 tons. 

Located, two on cither side of the carriage, are four hydrauli- 
cally operated manipulators for handling the workpiece. These 
manipulators comprise vertical trunnion-mounted cylinders 
which actuate 6-ft 10-in-stroke rams designed to handle 35 
tons cach. This permits handling a 50-ton plate with any two 
manipulators 

The cylinders for cach unit are mounted on a carriage that 
moves in contact with the side of the lower bending beam and 
also with rails located in the foundation. The carriages are 
adjustable longitudinally so that they can be spaced from 8 ft 
to 42 ft apart to handle plates of varying lengths. Angular 
tilt of the manipulators of approximately 20 deg from vertical 
to the edge of the beam is accomplished with cross cylinders 
located on the carriage. 

All motions in connection with the manipulator are hydrauli- 
cally controlled. Movement is instituted by electric push- 
buttons which energize solenoids which in turn actuate air 
pilots on the hydraulic-pres- 
sure lines. There are six 
panel-type push-button con- 
trol stations, multiplied to- 
gether and strategically lo- 
cated, so that one operator 
can position the workpiece 
on the lower bending beam, 
move it to work position in 
the press, and also start the 
forming cycle on the press 
The entire control system is 
safeguarded with interlocks 


VERTICAL PRESS SET UP FOR INGOT PIERCING, FIRST STEP IN FORMING A HOLLOW FORGING 
(The ingot is placed in the piercing pot, right, which slides under the press where it is pierced 
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to about 2°/, in. in thickness. 
Heavier plates are first rough- 
formed while at forging tem- 
perature, then finished-formed 
after they have cooled to room 
temperature. The same set of 
dies are used for both cold 
and hot forming. Plates 45 
ft in length can be worked. 
Over-travel on the manipula- 
tor carriage permits locating 
the workpiece within the 
limits of the top platen so 
that heavy and uncqual Joad- 
ing of the overhung portion 
of the 42-ft-long bending beam 
can be avoided. 

A tilt of the movable platen 
of '*/:¢ in. from a horizontal 
plane, measured at the outer 
edge of the 25-ft platen, has 
been provided to compensate 
for unequal loading of the 
bending beam when forming 
plate. This is absorbed by 
spherical bearings mounted 
in the column guide bushings 
in the platen. When not re- 
quired this tilt is eliminated 
by hydraulically operated 
wedges which lock the platen in a true horizontal plane. The 
rams are hollow stilt type which take the slight amount of 
side thrust on spherical washers. 

During a special demonstration the press formed one of the 
heaviest pieces of steel plate ever rolled—36 ft long, 10 ft wide, 
6 in. thick, and 87,000 lb in weight—into a drum section. The 
plate was produced by Lukens Steel Company of Coatesville, 
Pa = 


HORIZONTAL DRAWBENCH 


The new horizontal drawbench which is utilized for forming 
hollow forgings has a 1200-ton rating. The return stroke is 
operated at 600 tons and pressures of either 600 er 1200 tons can 
be selected for the forward stroke which is 30 ft in length. No 
other such equipment is said to exist in America today. * 

The unit has an over-all length of 114 ft and a main cylinder 
with a 32-in. bore, The main plunger, which is an inside- 
packed piston type, is 22'/: in. in diam. The columns on the 
drawbench are 16 in. in diam with a total length of 84 ft. The 
die bed is 31 ft 6 in. long with location for'die holders along 








The procedure for form- 
ing plates is to cold-press 
in their entirety plates up 


FIG, 4 HORIZONTAL DRAWBENCH 














DRAWING A HOLLOW FPORGING ON THE HORIZONTAL 
DRAWBENCH 
The torging, foreground, is forced by the mandrel through a series of 
ring dies, center and rear, co ~~ a predetermined inside 


and outside diameter 


28 ft of length. The unit is equipped with swivel-type dic 
holder and also seven roller supports. These roller supports, 
which position the mandrel and workpiece, are hydraulically 
yperated with a 25-in. adjustment, The roller supports, which 
ire actually small hydraulic presses, are also push-button-oper 
ited and can he shifted lengthwise along the drawbench as 

quired 

After piercing in the vertical press, the hollow forging or 
bloom, is taken to the horizontal drawbench where it is fitted 
»ver the mandrel to hold inside dimensions and the hot bloom 
is forced through a serics of ring dics by the head of the mandrel, 

ducing the outside diameter and increasing its length, to 
proper size. The result is a seamless hollow forging of pre 
letermined inside and outside diameter 

The hydropneumatic-pressure system for operating the press 
ind also the drawbench is powered by three triple-piston, 
single-stage pumps, cach geared to a $00-hp 2300-volt syn 
chronous motor, Each pump has a delivery rate of 234 gpm 
it 3000 Ib pressure. The large high-pressure storage capacity 
required is provided by an accumulator plant composed of 
cwo water and five air bottles of the company's normal banded 
vessel construction. A lubricant is used in the water to prevent 
oxidation of the working parts 

Auromatic operation of the pumps is accomplished with a 
high and low-level control A sequencing device permits al- 
ternatec operation ot the thre« pumps 

To heat heavy drum plate as well as ingots for forging before 
shaping them, a special furnace was built of B&W firebrick, 
insulating firebrick, and refractory castables made by the com 
pany in its Refractorics Division plant at Augusta, Ga. Ie is 
14 X §0 fe and 7 ft high, inside dimensions An additional 
furnace for reheating hollow forgings is in the process of installa- 
rion 

Furthermore, 
analysis ingots required for this operation, work has begun on a 


to insure an adequate supply of the special- 


self-contained melting shop including a new arc furnace 


MECHANICAL ENGINEERING 


Boiler Research 


HE research and development work being conducted at the 
Renfrew, England, Laboratories of Babcock & Wilcox, 

Led., as reported in Engineering, for June 27, is mainly for boiler 
design improvement. However, the article notes, much of it 
is of wider significance 

For example, of four items that can be classed as design de 
velopments, the first covers improvements in the design of 
ultrasonic apparatus for examining welds; the second relates 
to pressurized combustion, and involves the use of a gas turbine; 
the third is concerned with the difficulty of making a satis- 
factory junction between austenitic and ferritic steels; and 
the fourth, though it will lead to a saving in the weight of 
superheater clements, is fundamentally a finding of some im 
portance in the design of return bends in pipes subjected to 
internal pressure 

In the field of measurement there are 13 techniques which 
may be of value elsewhere. They deal with methods of meas 
uring the following parameters: gas temperature (the method 
heing based on the velocity of sound through the gas); Young's 
modulus of elasticity (a resonance method which is simply 
and quickly applied); salts in condensate; thermal fatiguc, 
pressure fatigue; tensile strength at clevated temperatures; 
bursting strength of tubes under steam pressure; stress analysis 
of the internal as well as the external surfaces of drums; strength 
of joints subjected to differential expansion; coal samples; 
calorific value; fusion temperature of ash; and the viscosity 
of slag. In the more practical matter of improved methods of 
construction, studies are being conducted on tube expanding 
and welding, in addition to the improvent already men- 
tioned, of joining austenitic and ferritic steels. Finally, con- 
sidering methods of examining or observing, experiments in 
this connection are being undertaken on corrosion and fouling, 
and welds, and on the phenomena of combustion and the separa- 
tion of steam from water 


Cemented Chrome Carbides 


HE properties, fabrication methods, and applications for 
grade 608 chromecarbide, first of thenew Scries 600cemented 
chrome carbides to be made available by Carboloy Department 


PIG. 6 WHEN EXPOSED TO 50 PER CENT SULPHURIC ACID THE 

STAINLESS-STEEL SAMPLE (eft) Lost 7300 MILLIGRAMS OF WEIGHT 

PER SQUARE DECIMETER PER DAY WHILE THE THE GRADE 608 

CHROME CARBIDE (right) LOST ONLY 31 MILLIGRAMS PER SQUARE 
DECIMETER PER DAY 
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FIG. 7 AFTER EXPOSURE TO AIR POR 24 HR AT 1850 F, A GRADE 
608 CHROME-CARBIDE SAMPLE (/eff) RESISTS ALL OXIDATION BUT 
THE IDENTICAL STAINLESS-STEEL SAMPLE (right) DISINTEGRATES 


of General Electric Company, Detroit, Mich., are described 
in an article by J. D. Kennedy, manager, wear part sales of 
Carboloy 

The new metal is composed of 83 per cent chrome carbide, 
2 per cent tungsten carbide, and 15 per cent nickel. Among 
its outstanding physical properties are its density, which is 
about half that of tungsten carbide, and its coefficient of thermal 
expansion, which approximates that of stecl. Actually, cung- 
sten carbide has a thermal expansion coefficient about half 
that of steel 

Grade 608 chrome carbide is a hard strong metal and resists 
abrasion much better than hardened steel, according to the 
article. 

Salt-spray tests conducted at Battelle Memorial Institute 
reveal that Serics 600 chrome carbides retain their metallic 
luster after being subjected to a 30 per cent salt spray for 750 hr 

When subjected to sulphuric acid corrosion tests, Series 600 
chrome carbides show 30 times the resistance of 18-8 stainless 
steels and 3 times the resistance of conventional carbides 
Resistance of chrome carbides to nitric acid is 8 times that of 
other carbides and twice that of 18-8 stainless steel. Chrome 
carbides are inert when exposed to citric and lactic acids 

The Series 600 chrome carbides resist oxidation at all 
temperatures up to 1832 F. When subjected to a temperature 
of 1850 F for 24 hr, samples of chrome carbide are only slightly 
discolored, while simultaneously exposed samples of stainless 
steel and tungsten carbide have completely disintegrated. 

Steam erosion tests show a resistance for chrome carbides 
about $0 times that of conventional carbides. Samples 11/2 in 
in diam and 0.250 in. thick were placed '/, in. in front of a 
350-psi jet of saturated stcam passing through a '/—-in-diam 
nozzle for 25-hr periods 

Four tests of 25 hr cach made with different but identical 
nozzle assemblics show no measurable erosion penetration on 
the chrome-carbide samples after the first three tests. Maxi- 
mum average penetration after the first 100 hr is 0.0004 in 
These tests show that Series 600 chrome carbides are equivalent 
to other metals with maximum resistance to steam crosion 

Grade 608 chrome carbide is already available in limited 
quantities in a variety of shapes for engineering and metallur- 
gical test applications. Production facilities are being expanded 
to permit delivery of production lots soon 
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Because costly and critical tungsten and cobalt are not con- 
stituents of Grade 608 chrome carbide, it is expected chat 
complete parts can be economically made of solid chrome 
carbide in contrast to attaching individual pieces as has been 
done with tungsten carbide in the past. The lightweight of 
chrome carbide is another factor in favor of this design concept 


FABRICATION 


In general, the same methods used in fabricating tungsten 
carbide are used for Grade 608 chrome carbide. Components 
can be molded to shape for standard or quantity parts. They can 
also be economically machined to required shapes in the 
presintered condition for small-lot production. Grinding, 
lapping, and polishing of chrome carbide is performed with 
conventional silicon-carbide grinding wheels,diamond grinding 
wheels, and diamond lapping compounds. Polished surfaces of 
chrome carbide have a more brilliant luster than those of 
tungsten carbide 

Grade 608 chrome carbide can be attached by brazing, by 
mechanical means, or by thermosetting resin cements. It is 
necessary to flash-plate chrome-carbide parts with nickel for 
brazing with conventional matcria!s 


TYPICAL APPLICATIONS 


The excellent corrosion and erosion resistance of Grade 608 
chrome carbide combined with good abrasion resistance, point 
to successful applications in broad fields in industry. 

In the chemical field, its resistance to acids and sodium hy- 
droxide indicates that nozzle and control-valve components 
are ideal applications 

In the pharmaccutical and food-processing fields, Grade 608 
chrome carbide will also find applications in valves and nozzles 
because of its resistance to citric and lactic acids. Scraper 
blades for centrifuges and seal rings for homogenizing equip- 
ment are other excellent chrome-carbide applications. 

The petroleum industry in which valve components must 
resist abrasive fluids and corrosive liquid containing salts can 
make good use of Grade 608 chrome-carbide parts. 

Because chrome carbide has about the same thermal] expan- 
sion rate as steel it is finding wide application in the gage 
manufacturing field where wear resistance of gaging surfaces 
and temperature effects of expansion are important consideta- 
tions. The corrosion resistance of the chrome-carbide gaging 
surfaces is also a factor in prolonging gage surface life 

The completely nonmagnetic properties of Grade 608 chrome 
carbide mean that it is possible to make instrument components 
that are nonmagnetic and yet highly resistant to wear and cor- 
rosion 

There are many other divergent applications for Grade 608 
chrome carbide such as: Shear blades for molten glass, core 
pins for baking ceramic parts, fishing-rod guides that resist 
salt-water atmospheres, textile-machinery guides, mold com- 
ponents for die-casting processes, punches for movie film, and 
a host of other applications where stainless steel is not suffi- 
ciently abrasion-resistant 


Synthetic Lumber 


HE trend to “‘synthetic lumber’’ has been exemplified 
by a host of new types of boards made from wood scraps 
or shreds, it is reported in the June, 1952, issue of the Industrial 


Bulletin, of Arthur D. Little, Inc., Cambridge, Mass. Pioncer- 
ing work has already been done by manufacturers of plywood 
and the Masonite type of hardboard, and new types of boards of 
pressed wood are finding ready consumer acceptance. Because 
the new hardboards are cheaper than lumber or plywood, they 
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find many uses where high structural strength is not a require- 
ment. It is expected that they will compete with plywood 
made from softwoods for concrete form liners, wall panels, 
doors, counter fronts and tops, drawers, and similar applica- 
tions, and will also find use in decorative pancling and in 
furniture. Softwood plywood, however, will probably con- 
tinue to hold its markets where high structural strength is 
important, and for exterior uses. Because straight, knot- 
free ‘‘peeler’’ logs, from which continuous sheets of veneer 
can be peeled to make plywood, are becoming poorer and scarcer, 
several plywood manufacturers are planning to produce hard- 
board or other new boards 

Increased production of synthetic lumber is taking two main 
directions; one is greater manufacture of conventional hard- 
board. One product of this type is made by saturating a pre- 
formed porous sheet of wood fibers with a thermoplastic binder 
and compressing it in a hot press. Another is made of wood 
fibers exploded by steam, then heated and pressed into sheets. 
The high temperature causes the dark lignin to flow and serve 
as a binder for the cellulose fibers which, together with the 
lignin, constitute most of the original wood. This process 
requires large plants, using so much wood that supplies of 
waste at the plant are usually inadequate, and specially cut 
logs are needed. In the South, trees are grown as a crop for 
this purpose, with harvesting every 20 years. At some places 
in the West, supplies of sawmill wastes are adequate to support 
a hardboard plant. With the expiration of the basic patents 
on this process, several new companies, most of them established 
suppliers of building materials, have started production, and 
national capacity has doubled within recent years. At least 
one company is using slabwood for this type of hardboard and 
continued rapid growth is expected in the industry. 

The other new direction is introduction of pressed-wood, 
boards with a synthetic-resin binding the wood fragments to- 
gether. Most of these boards can be made in smaller plants 
than can conventional hardboard, and hence in many places 
can use local sawmill, logging, and woodworking wastes, which 
total up to 100 million tons of wood waste available annually. 
Although pressed-wood boards are well known in Europe, where 
scrap cannot be wasted, production has only recently started 
in the United States. One large new plant is being operated 
in California by a major plywood producer and has capacity 
for $0 million sq ft annually. In this process, developed in 
Switzerland, hammer-mill chips are bonded together to make a 
core which is covered with a thin layer of specially prepared 
and bonded shavings. This layer acts as a cross-banding and 
makes a surface attractive enough for use as an interior panel 
without further veneering 

Of the variety of processes proposed or in use, the ones de- 
signed for large-scale operation tend to rely for strength on the 
interlocking and felting of the wood fragments, as is done in 
papermaking, and to use a minimum of the expensive resin, 
perhaps two to six per cent of the weight of the board, the Bulle- 
tin points out. Recently, satisfactory boards using as little 
as one per cent resin have been made by controlling forming 
conditions precisely. Other processes use up to 25 per cent 
resin, but need only simple inexpensive forming equipment 
and are designed to enable a furniture or other woodworking 
plant to turn its small quantities of varied wood waste into 
panels for its own use, without any problems of procurement 
or marketing 

With so many processes available, a number of novel prod- 
ucts from waste can be expected in the coming years. By 
one process the pressed-wood product is formed as a curved 
sheet or strip, for use in furniture, without the expensive form- 
ing necessary to curve ordinary wood. In another process 
the fibrous character of the wood is destroyed by pulverizing 
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the waste, and its lignin is then said to be activated by a simple 
chemical treatment to make it serve as a bonding agent; only 
a little synthetic resin is needed. This product can be made 
either light or heavy, soft or hard, and is intended for furniture, 
doors, interior panels, and the like. Another furniture manu- 
facturer uses a core made of ground-up wood wastc, which has 
proved superior to conventional lumber in many instances. 
Another product, now produced here and in other countries 
uses Portland cement instead of resin to bond shavings into a 
light incombustible, insulating, and sound-absorbing material. 

Pressed-wood products are usually made board by board in 
presses, with the board the size of the press platen. Processes 
are under development in England and elsewhere for making 
the board in continuous lengths, to be cut off as is convenient 
for handling and storage. One process calls for moving stecl 
belts for pressing and radio-frequency heat for curing the resin; 
a paper or fabric surface is applied continuously as the sheet is 
formed. 

These developments promise a substantial new market for 
resin manufacturers, the Bulletin states. Already the synthetic 
lumbers are taking some 36 million Ib of resin annually, and 
some estimates of ultimate demand indicate a resin consump- 
tion of ten times this figure. Production of the types of resins 


used—phenolic and urea—totaled about 700 million Ib in 1950. 


German Diesel Locomotive 


DESCRIPTION of a new type of Diesel locomotive, the 

V-80 series of the German Bundesbahn, recently released 

by the German Federal Railroad System in Munich, is given in 
the July, 1952, issue of Diesel Progress. 

Three different engine types and two different transmission 
types have been used. The units are so designed that they can 
be exchanged for cach other. The V-12 Diesels are equipped 
with turbines driven by the exhaust gases which in turn drive 
the superchargers. They are fast-turning spacesaving Diesels 
of between 800 to 1000 hp output. In order to be able to utilize 
several locomotives for the propulsion of one train, a multiple 
apparatus has been developed which enables a one-man control 
from either one of the locomotives or from a car which contains 
the front operator's place. This new unit not only serves for 
the operation of the power plants but also watches over every 
function of the Diesel engines such as oil pressure, water tem- 
perature, fuel pressure, and the like, and it will shut off any 
engine on which something may be out of order and report to 
the engineer what it did and the reason. 

The main frame is welded and consists of steel tubing with 
cross members, while the body has been produced from quad- 
ratic tube profiles and is welded with shect-metal panels 
which make the unit something like one of the automotive 
unitized structures. The engineer has his seat in the middle 
of the locomotive. He can walk to the engine and to the steam- 
heating sections one floor below, through doors and stairways. 
Every unit of the vehicle can be removed from the top. 

The power of the Diesel is transmitted either to a Voith 
triple hydraulic torque converter or to a Maybach-Mekydro 
transmission which consists of a torque converter and four 
automatically shifting speeds. Both types of transmissions 
are fully automatic. Additional reduction and distribution 
transmissions carry the power to the pinion and ring-gear axle 
drives over the universal joints and propeller shafts which are 
necessary in order to keep the unit well sprung and the wheel 
trucks, of two axles each, turning when the rails require it. 
The locomotive can be used for a top speed of about 60 mph 
when pulling passenger or freight trains, or 30 mph when used 
in shunting yards. A 110-vole d-c generator generates the 
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FIG, 8 NEW GERMAN LOCOMOTIVE 


C1, Diesel engine; 2, automatic hydraulic transmissions; 3, reversing and distributing transmission; 4, 
axle drive; 5, radiators; 6 and 7, generator and starter; 8, supercharger; 9, steam boiler; 10, heating oil 


tank; 11, 


current for lighting and for the operation of the various arma- 
tures and instruments. A 300-amp-hr battery is also used 
An oil-fired steam-generating plant takes care of the heating 
requirements for up to six passenger coaches. 

The length of the V-80 is over-all 12.8 meters and the weight 
is $6tons. The first ten units are now being delivered by Krauss- 
Maffei in Munich and by the MAK in Kiel. The V-80 is the 
first full-fledged German Diesel locomotive and starts the begin- 
ning of a new era in the field of railroading in Germany. Ik is 
interesting to note, Diesel Progress states, that they have not 
followed the design of the popular Diesel-electric combination 
which is in use in the United States 


Gasifier 


GASIFIER, which enables gasoline engines to start in less 

than 30 sec in temperatures as low as —65 F, has been de- 
veloped by the Robert Reichhelm Company of Stratford, Conn. 
Currently being tested for use in Corps of Engineers equipment by 
the Army's Engineer Research and Development Laboratories, 
Fort Belvoir, Va., the gasifier seems to be an answer to the 
Army's prayer for something to combat the cold weather that 
has been hampering its operations in far-flung places. 

The gasifier shows great promise of facilitating the starting 
of gasoline engines without the necessity of using an external 
heating source. Adequate cranking power is necessary for its 
successful operation, however, and arctic lubricants of low vis- 
cosity must be used in the engine crankcase 

The device supplements the carburetor for starting only. It 
is essentially a fuel precombustion chamber witha conventional 
spark plug. A quantity of the fuel supplied is burned under 
controlled conditions to heat and vaporize the main portion 
The resultant rich, warm, gascous priming charge is sucked 
into the engine upon cranking to facilitate combustion indepen- 
dent of initial carburetor performance. After a few minutes 
of operation the gasifier enables the engine to operate satisfac- 
torily in a norma! manner. 

In addition to its capacity for starting engines in cold wea- 
ther, the gasifier is simple to install; inexpensive, since there 


uel cank; 12, water tank; 13, dash board.) 


are no moving parts; and needs no extra accessories for opera- 
tion such as an extra fucl tank. It uses the same fuel as the 
engine. 

As operation of the gasifier requires cranking power, its 
value as Corps of Engineers equipment hinges on the solution 
of the problem of supplying such power at low temperatures 
Studies on methods of cranking have long been under way. 

If it performs as well in the Army as it did in civilian life, the 
gasifier will save the Army quite a bit of money. Available 
figures show that $1 million worth of gasoline and $2 million 
worth of man-hours a year have been wasted during the normal 
starting lag in cold-weather areas by registered automobiles 
alone in the United States. 


Aluminum Coating 


NEW dipping process named ‘‘Aldip,"’ for coating steel 
and other ferrous metals with aluminum, was disclosed 
recently by the General Motors Research Laboratories, Detroit, 
Mich. 
Importance of the new process is said to be twofold: 


1 Asa corrosion or rust-resistant coating for ferrous metals, 
Aldip may in some applications replace zinc-coated metals. 

2 When diffused by heat-treatment, Aldip becomes a heat- 
resistant material. This may conserve a number of strategic 
alloys now used in high-temperature applications, especially 
in defense production. 


Although other methods are used for coating steel with alu- 
minum by hot dipping, they appear impracticable commercially 
or too costly for large-scale production, it was explained. 

The GM process is reported to be a simple, practical, inexpen- 
sive method for producing an aluminum-base alloy coating 
over ferrous metal of high quality. Another major advantage 
is the coating of an entire part or component where a high 
degree of formability is required. 

Also, Aldip can be a continuous process for coating sheet, 
wire, or rod stock. 

Already the Research Laboratories are producing aluminum- 
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coated fabricated steel manifolds for che GM Detroit Diesel 
Engine Division. This pilot production is housed in the new 
Metallurgy Building at the GM Technical Center, where other 
applications of Aldip are being tested 

Another pilot production is under way at the GM Harrison 
Radiator Division, Lockport, N. Y., with Aldip used on heat 
exchangers for an auxiliary tank motor, the so-called “Little 
Joe,"’ manufactured by the Detroit Diesel Engine Division 
The heat exchanger, consisting of two small tanks connected 
by a serics of parallel cubes roughly similar to a miniature 
radiator, has complex shapes or formability 

At the Harrison Radiator Division the Aldip process is as 
follows 


Heat exchangers are dipped in an alkaline cleaner, washed 
in hot water, run through an acid pickle, rinsed in cold and 
hot water, and then dried in a furnace until ready for coating 
These steps remove grease, oil, paint, dirt, scale, or carbon 
smear, if cast iron is involved 

Next, they are dipped approximately four minutes in a bath 
of preheating salt at temperatures ranging from 1280 to 1400 F 
Then they are transferred to an aluminum bath which is covered 
by a layer of salt flux about a '/;in. deep. They remain in the 
aluminum from 30 sec to One minute 

Thereafter, while still red hor, the heat exchangers are re- 
turned to the preheat salt bath and slowly raised. Inside and 
out they assume a silvery appearance as Aldip skin cools. Air- 
blasting removes excess aluminum 

Variation of this routine or time cycle can be utilized, de- 
pending on the part or particular component being coated with 
sluminum 


In the automotive field it was explained, several applications 
are under test. For instance, muffler inner-tube assemblics with 
Aldip outlast by several times plain steel center tube mufflers 
Exhaust tail pipes with Aldip also withstand corrosion longer 
than standard tail pipes. Aldip lengthens their life against 
heat and condensation rust 

Longevity of steel hangers, spacers, and paint rack fixtures 
all used in various auto-production operations—also has been 
increased as a result of aluminum dipping. It makes them more 
resistant both to intense heat and acids, it is pointed out 

Properties of aluminum-coated stecl, it was reported, vary 
with steel composition and preparation, aluminum-alloy com 
position, time of dip, temperature of dip, and subsequent heat- 
ing of the coated material. As yet, the broad field of thes¢ 
coatings has been only roughly surveyed 

Microscopic examination of Aldip on steel, however, re- 
veals an outer coat of aluminum-bearing iron. A second layer, 
next to the steel, is an iron-aluminum alloy 


Coatings for Molybdenum 


OLYBDENUM, because of its high melting point 
(4750 F), offers possibilities for use in airctaft jet en- 
gines; however, it must be protected from rapid oxidation. 
The National Bureau of Standards has recently conducted a 
study of protective coatings for molybdenum composed of 


chromium and frit (glass). Results indicate that such coatings 
greatly extend the useful life of molybdenum at high tem- 
peratures, giving better protection than cither chromium or 
ceramic coatings alone. Various chromium-frit coatings were 
bonded to molybdenum specimens, then subjected to oxida- 
tion tests under tension in the range 1500 to 1800 F and to flame 
tests in the range 2000 to 3000 F. At temperatures of 1500 to 
1800 F the coated specimens lasted for 1000 to 3000 hr. At 
2800 F, with no applied load, protection for as much as 7 hr 
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was attained, cnough to be valuable for some applications 

The present NBS study is one phase of a continuing program 
for development of ceramic protective coatings for metals and 
alloys. This NACA-sponsored program has resulted in several 
successful NBS coating formulations that are now in regular 
commercial production, 

In this new study, molybdenum specimens were first coated 
with one of several powdered chromium-bearing base coats, 
which in some cases also contained some frit. After firing 
of the base coat, in either a hydrogen or an argon atmosphere, 
a ceramic seal coat containing no chromium was applicd 
ro some of the specimens. Test results indicate that the most 
durable coatings resulted from application of a glass-free 
chromium base coat, followed by a glass seal coat. Addition 
of a third coat, consisting of lower-melting glass, resulted in 
a coating showing the highest durability of all those investi- 
gated 

Microscopic examination of sections shows that the chro 
mium of the base coat has a somewhat porous structure, formed 
by the diffusion-welding of the chromium particles to each 
other and to the molybdenum base. The glass is subsequently 
absorbed into this structure during the firing of the seal coat 
Alchough thermal! strain and rapid creep tend to cause cracking 
of the coatings, adherence is excellent and the glassy layer tends 
to reseal the fissures, so that cracking does not result in rapid 
failure 


Fiberfrax Refractory Fiber 


NEW man-made ceramic fiber—a vitreous aluminum silicate 
presently available in a fluffy white cottonlike mass 
made up of random arrangements of extremely fine fibers, was 
unveiled recently by the Carborundum Company at Niagara 
Falis, N. Y 
Trademarked *‘Fiberfrax,’’ the new material is made by melt 
ing aluminum oxide, silica, and certain modifying agents in an 
clectric furnace, shen subjecting a molten stream of the material 
to an air blast. The stream is blown into fine fibers which are 
collected with special equipment, No critical materials, such 
as platinum, are required in the production process 
Because Fiberfrax fiber is made from inert materials at 3300 F 
temperatures, it is reported to have outstanding thermal prop- 
erties. It is said to be able to resist temperatures up to 2300 F 
without loss of properties, and does not soften at temperatures 
approaching 3000 F. Because of the fineness of the fibers and 
their random arrangement, Fiberfrax fiber has excellent filtra- 
tion characteristics. It is also resilient, light in weight, and 
not subject to corrosion by most chemicals. 
The fibers are up to three inches in length, have an average 
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thickness about one twenty-fifth that of a human hair, about 
one fourth chat of fine silk. As blown, the fiber weighs about 
two pounds per cubic foot. It may eventually be processed into 
felted blankets, firmly bonded batts, cape, or paperlike forms 

The unique properties of Fiberfrax open up a host of indus- 
trial and defense uses, according to Carborundum officials 
At the present time, for example, it ,s finding applications as 
high-temperature insulation in combustion and exhaust systems 
of jet engines; it is under study by the Office of Naval Research 
for use in highly specialized papers; it can replace or be com- 
bined with critica] asbestos in many electrical and thermal 
uses; it can be bonded into insulating panels that will not only 
resist fire and prevent heat loss, but will also deaden sound 
As a filter, Fiberfrax fiber can improve the efficiency of gas and 
fume fileration. 

Its inertness is said to make it possible to clean and re-use the 
material without loss of filtering efficiency, Studies of po- 
tential use indicate that the material may be suitable for heavy- 
duty brake linings, as the strength-supplying component in 
formed plastic laminates like radomes and body armor, in high 
temperature gasketing, for vibration damping, and as a flame 
filter to remove ash in gas turbines. In many applications its 
lightweight will prove especially advantageous. 

Pilot production equipment at Carborundum can produce the 
material at the rate of 30 tons a month. It is so new that ex- 
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FIG. 10 COMPARISON OF PROPERTIES OF FURNACE INSULATION 


haustive properties tests have not been completed and are still 
under way. 

Fiberfrax fiber, reports reveal, is adaptable to the refractory 
markets served by Carborundum because its high heat resist- 
ance, lightweight, and low heat transmission make it com- 
petitive with insulating refractories for industrial furnace in- 
sulation. But its attendant properties: filtration efficiency, 
electrical characteristics, sound-deadening ability will, ac- 
cording to the company, make it desirable for use in the avia- 
tion, electrical, papermaking, and chemical fields. 

Carborundum research engineers discovered the material 
during early work on alumina ‘‘bubbles’’ which are extensively 
used as insulation in high-temperature commercial applications 
The bubbles are made by blasting molten alumina with air. 
During this operation it was noted that occasionally fibers 
were formed. By working with alumina and silica, developing 
modifying agents, and by extensive experimentation with tem- 
peratures and air-blast pressures, the researchers were able to 
carry the blowing process beyond the bubble stage, and in 
effect blow each bubble into a fine fiber. 

Fiberfrax fiber as now produced, the company claims, can 
compete directly with extremely fine glass fibers in many appli- 
cations. Chemical data are still being evaluated, but Carbor- 
undum research tests indicate that the material's inert source 
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‘Two pounds of the fluffy white material packed to a 6Ib per cu ft 

density fill the same volume as 14.6 lb of eo refractory insulat- 

ing brick. But the two pounds of Fiberfrax fiber actually furnish 

the insulating efficiency of 20.9 Ib of high-grade refractory insulating 
brick. 


and very low alkali content make it highly resistance to acid 
attack. Although Carborundum's work up to now has con 
centrated on the high-temperature possibilities of the material, 
“‘cold"’ applications exist where Fiberfrax fiber can compet« 
with asbestos fibers and provide strength, lightweight, thermal, 
and electrical properties 

Insulation tests show that Fiberfrax fiber, as compared to 
high-quality refractory insulating brick, can make impressive 
savings in weight and furnace efficiency. The savings arc 
significant enough to make the material directly competitive 
even at the pilot-plant price of $1a pound, Compared to high 
quality cemented refractory insulating brick, tests show that 
30 per cent less electric power is required to maintain furnace 
equilibrium at 2500 F; time required to bring the furnace up to 
temperature is cut in half. 

Ac the present time, an extensive program of tests is under way 
by Carborundum. Samples of the materia] are also out on prod 
uct test with a number of manufacturers. In the meantime, 
Carborundum is proceeding with a $500,000 plant-cxpansion 
program to make Fiberfrax fiber in greater quantities and thus 
reduce unit cost. 


Nickel Tensile Properties 


STUDY of the effect of temperature on the tensile proper- 

ties of high-purity nickel has recently been completed by 
the National Bureau of Standards. Tensile rests were made at 
temperatures ranging from —-320 to 1500 F on annealed speci 
mens of nickel of 99.85 per cent purity. 

The new work is a continuation of previous NBS studies of 
high-purity copper and copper-nickel alloys. These two 
metals are both available commercially in very high purity and 
they and their alloys are suitable for many industrial applica- 
tions, The two metals have unlimited solid solubility in 
each other (can be alloyed in all proportions), and these alloys 
have relatively high strength at elevated temperatures and arc 
corrosion-resistant in many environments. For all of these 
reasons the study of the copper-nickel binary system has con- 
siderable interest and significance. 

Two series of tests were made in the NBS study of nickel 
The first serics were made in the range from room temperature 
to 1500 F. Specimens were 6'/2 in. long, with 2-in-long 
reduced sections of 0.505-in. diam. Each specimen was 
heated and maintained at the desired test temperature, then 
tested in a hydraulic-type machine (15,000 Ib range). The 
testing machine applied tension to the specimen, producing 
extension at a controlled rate of about 1 per cent per minute 
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The movement of the head and the tension applied to the 
specimen were recorded by means of an automatic stress-strain 
recorder 

The second series of tests were made at temperatures ranging 
from —320 to +212 F. Specimens were essentially the same 
as those used in the first series, but the procedure had to be 
modified to permit them to be fully immersed in a liquid bath 
during the testing in tension. Loading was controlled to 
produce contraction of the smallest section of the specimen at 
a rate of approximately 1 per cent reduction of area per minute. 
A special reduction-of-area gage measured the change in 
minimum diameter of the specimen during testing. 

In both series of tests, specimens were extended to the 
point of fracture. Fractured specimens were examined metal- 
lographically and tested for hardness. Various graphical 
comparisons of relations between the observed data were then 
made 

The NBS study of nickel shows that, in general, the metal's 
yield and tensile strength, and also the ductility at maximum 
load, tend to decrease with increase in temperature, The 
elongation at complete fracture attains a minimum at about 
500 F. However, irregularities appear in the usual trends of 
some of the tensile propertics in the temperature ranges of 
about 80 ro 300 F and 500 to 700 F. Strain aging apparently 
occurs in the range 80 to 300 F, and Curie-point behavior in the 
range $00 to 700 F, while recovery and recrystallization pre- 
dominate at temperatures of 1200 to 1500 F. 


Electromagnetic Pump 


NEW a-c electromagnetic pump with no moving parts, for 
pumping liquid metals and other low-resistance conducting 

fluids at temperatures up to 1000 F, has been announced by the 
Special Products Section of the General Electric Company, 
Schenectady, N. Y 

According to G-E engineers, the revolutionary new pump 
can be used to move any conducting fluid that has a specific 
resistance equal to or less than stainless steel (approximately 
90 microhm-cm). Liquid metals, such as sodium, sodium- 
potassium alloys, and lithium, they said, fie chis classification 

The new pump operates on the principle that a current-carry- 
ing conductor in a magnetic field is acted on by a force. In 
this case the fluid serves as the conductor, so that when current 
and flux are properly applied, pumping occurs 

One of the three basic elements of the pump, a transformer 
unit, sets up a high current through the liquid metal and, 
simultancously, a magnetic field perpendicular to that current 
A cell unit, which consists of a flattened stainless-steel pipe, 
carries the liquid metal through the magnetic field. The 
third basic part, a capacitor unit, provides power-factor correc- 
tion 

The amount of liquid metal which can be pumped in a given 
period varies with the pressure. At 20 psi the pump is able 
to move approximately 28 gpm of molten metal, the engineers 
said 

The transformer unit of the new electromagnetic pump is 
19 X 13 X 12 in., the capacitor unit is 22 K 15 X 10 in., and 
the cell is l-in. standard pipe of number 347 stainless steel, 
10 in. long. The equipment operates on 230 volts at 30 amp 


Passenger Conveyer Belt 


NGINEERS and development researchers of The Good- 
year Tire & Rubber Company's belting department in 
Akron, Ohio, have designed and built a ‘‘moving sidewalk" 
that has been subjected to more than a thousand tests, trans- 
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porting hundreds of people of both sexes and all ages, even 
persons with leg handicaps. 

Built specifically to record scientific data for final engineering 
plans on the high-speed conveyer-belt subway system proposed 
for New York City by Goodyear and Stephens-Adamson 
Manufacturing Company, the 68ft passenger conveyer has 
passed all its tests satisfactorily after a year of continuous 
experimentation 

The Goodyear experimental passenger conveyer belt looks 
like an escalator that doesn't go upstairs. 

Its over-all length, including entrance and exit ways, is 
85 fr. The belt itself is 24 in. wide and is driven by a 3-hp 
electric motor geared for speeds from less than 1 to § mph 

Experiments with the passenger conveyer included tests with 
women wearing all types of shoes from French-heeled pumps 


FIG. 12 VOLUNTEERS ACTING AS “GUINEA PIGS"’ DURING TESTS 
OF GOODYEAR'’S EXPERIMENTAL PASSENGER CONVEYER PREPARE 


FOR A RIDE ON THE 68-FT BELT 


to sandals. Goodyear workers volunteering for experiments, 
in some instances, were given packages to carry hampering 
both arms. Tests were run using small children, with and 
without adult guidance, cither walking on the moving belt 
by themselves or being carried in the arms of an adult. 

Conclusions reached from the experiments are: (1) Conveyer- 
belt transport of human cargoes is safe, reasonably fast, and 
economical; (2) safest operating speed for a single belt in a 
system on which persons are required to enter by walking is 
1'/, mph; and (3) a conveyer belt meets the subway require- 
ment of intensive efficient utilization of equipment. 

Goodyear’s passenger conveyer-belt test installation simu- 
lates requirements of an actual installation, even to a moving 
handrail synchronized with the speed of the belt. Special 
testing equipment was devised for the experiments. 
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One interesting gadget is a vibration testing machine that, 
when placed on the moving belt, measures severity of vibration 
that would be fele by a human. The machine even records 
vibration shock that would be experienced by a heavy woman 
in spike heels, the most critical vibration test. 

Beneath the belt, Goodyear engineers placed several different 
types of idlers or gravity rollers on which the belt rides. 
Some are stecl and some are rubber-covered; some are wide- 
spaced; others are almost touching. 

The Goodyear-Stephens-Adamson conveyer-belt system, 
which is currently being studied for possible adoption by New 
York City’s Board of Transportation, would replace the present 
Grand Central-Times Square shuttle. The board is headed by 
Col. S. H. Bingham whose ideas served as seed for the final 
conveyer system 


riG. 13 ARTIST'S CONCEPTION OF LOADING AND UNLOADING 
PLATFORMS FOR THE GRAND CENTRAL - TIMES SQUARE SUBWAY 
CONVEYER BELT 


FIG. 14 DRAWING SHOWS ANOTHER GOODYEAR IDEA, MOVING 

SIDEWALKS, CONSISTING OF RUBBER CONVEYER BELTS AND MOV- 

ING HANDRAILS, FOR DOWNTOWN SHOPPING AREAS, SUBTERRANEAN 

INTERSECTION CROSSINGS, BASEBALL PARKS, RACE TRACKS, AND 

OTHER AREAS WHERE CONTINUOUS OPERATING TRANSPORTATION 
1S NEEDED TO ELIMINATE CONGESTION AND CONFUSION 


The shuttle replacement plan calls for use of moving loading 
and unloading platforms and small closely spaced passenger 
cars riding on an endless track of rubber conveyer belts and 
rubber-tired banks of accelerator wheels. The moving plat- 
forms for loading and unloading passengers will be sufficiently 
apart to direct traffic flow into one-way streams, thus minimiz- 
ing rush-hour confusion 

At either end of the shuttle, passengers will walk directly 
aboard the loading platform, a moving belt 6 ft wide. Along- 
side the loading belt, and moving at the same speed, 1'/, mph, 
will be a continuous stream of small passenger cars with 
seats. 

Twenty-five cars, each seating 10 persons, will pass the 
loading platform every minute. After leaving the loading 
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platform, the cars will be speeded up to 15 mph over banks of 
accelerating wheels and on the main conveyer belts. 

The cars will be slowed at the other end by similar banks of 
wheels and move onto a belt moving at unloading platform 
speed. Passengers will step out of the cars to the unloading 
platforta, a moving belt similar to the loading platform, and 
walk off the far end. ‘ 

Empty cars will be turned around by means of a large wheel 
and move alongside a loading platform for passengers going 
in the opposite direction, 

Continuous operation feature will climinate present waiting 
periods between shuttle trains and relieve rush-hour conges- 
tion. 


Synthetic-Fuels Research 


EVEN years of co-operative research by the Bureau of Mines 
and private industry have transformed oil shale from a 
material that seemed to offer little hope of utilization for pro- 
ducing synthetic liquid fuels in 1944 to one so promising that it 
would now be prudent for private industry to construct a proto- 
type commercial oil-from-shale plant, Secretary of the Interior 
Oscar L. Chapman reported to the Congress, recently. 

The Secretary reiterated his previous recommendation that 
private industry, with such Government assistance as may be 
available, proceed to construct pioneer commercial plants to 
produce synthetic liquid fuels from both oil shale and coal. 

“Sooner or later,"’ the report observes, ‘‘our nation will rely 
in part on synthetic liquid fuels, and from the standpoint of 
national security it is essential that we be fully prepared when 
the time comes.” 

A few of last year’s major accomplishments under the Syn- 
thetic Liquid Fuels Act of 1944, the report shows, included: 
putting into operation on a demonstration-plant scale a new 
process for producing liquid fucls from coal synthesis gas; com- 
pleting cost studies for commercial plants to produce liquid 
fuels from both coal and oil shale; gasifying pulverized coal 
with oxygen under pressure on a pilot-plant scale; and starting 
construction of a 300-ton per day oil-shale retorting plant. 

The report is issued in two volumes, one dealing with coal 
and the other with oil shale, and describes in detail the scien- 
tific and technologic work done last year on the production of 
synthetic liquid fuels from both of these raw materials. In 
addition, the summary reviews briefly some of the accomplish- 
ments during the past seven years in all phases of the oil-shale 
program, from developing extremely low-cost mining methods 
to producing satisfactory refined products. 

During 1951, a 50-bpd gas-synthesis demonstration plant was 
completed at Louisiana, Mo., and successfully underwent its 
initial test runs. This is the nation's first gas-synthesis plant 
of this type. In addition, considerable progress was made 
toward developing an economical process for direct gasification 
of coal in Bureau laboratories and pilot plants at Morgantown, 
W. Va. 

Morgantown research centered upon the gasification of pul- 
verized coal with oxygen under pressure, upon purification of 
the resulting gas to produce synthesis gas, a carbon monoxide- 
hydrogen mixture, and upon recovery of sulphur removed dur- 
ing purification. 

At Gorgas, Ala., in co-operation with the Alabama Power 
Company, experiments in underground gasification of unmined 
coal were continued. The second experiment was completed, 
and a third, utilizing the electrolinking method previously 
tested by the Sinclair Company in co-operation with the 
Missouri School of Mines was begun. This method climinates 
the need for underground work by utilizing an electric current 
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to ignite the coal bed and open a channel between bore holes 
Better-quality gas was produced during the third experiment, 
which continued into 1952, than during cither of the others 
The coal-hydrogenation demonstration plant at Louisiana, 
Mo., continued to produce liquid fuels which were tested with 
satisfactory results in Bureau of Mines and military vehicles 
Its product streams also contained a variety of needed chemi 


cals. On the basis of experience with this plant and of labora 
cory and pilot-plant tests at Pittsburgh and Bruceton, Pa., proc- 
ss refinements were developed which improve the economics 
# coal hydrogenation 
The Bureau's cost estimates for coal hydrogenation, men 
tioned earlier, were made for hypothetical commercial sized 
plants at Rock Springs, Wyo., and in western Kentucky, These 
sites were chosen, the Secretary emphasized, not as preferred 
locations for actual plants but as representative of extensive 
oal-bearing areas. Rock Springs was selected for study be 
cause it represents a Wyoming coal area with large reserves, and 
western Kentucky because it is representative of coal arcas in 
Kentucky, Indiana, and southern Illinois 
During the year, Ebasco Services, Inc., was engaged to make 
in independent check of some of the more important items in 
the Bureau's cost estimate for coal hydrogenation. The Ebasco 
check included a detailed study of two important construction 
lements, six Major operating-cost factors, the marketability of 
chemical co-products, company-financed housing requirements, 
and methods of financing initial plants. This study, the report 
notes, supported many of the important cost-factor estimates of 
the Bureau, Both the Bureau's estimates and Ebasco’s findings 
were based on costs and economic conditions as of January 
1, 1951 
The report notes that something in the way of Government 
incentives to private industry appears to be required at this 
time, making the following quotation from the Ebasco find- 
ings 
We do not believe it would be feasible to finance the proj 
crs described in the Bureau of Mines report dated October 25, 
1951, with private capital under conditions prevailing on 
January 1, 1951 


Turning to oil shale, the report notes that one of the year's 
putstanding events at Rifle, Colo., was the start of construction 
a 300-ton per day Burcau-developed gas-combustion retort 
The soundness of the gas-combustion technique, which requires 
no external heat-exchange equipment and no cooling water, 
previously had been established on a pilot-plant scale. Shale 
mining during the year was largely restricted to the needs of the 
vil-shale demonstration plant and little mine development was 
undertaken. However, some progress was made in drilling 

chniques 

Operations at Rifle during the year provided much of the in 
formation needed for adapting conventional thermal refining 
The gasoline produced, the re 


chniques to treat shale oil 
Its per 


port adds, is being used regularly in plant vehicles, 
formance appears equal to that of the corresponding petroleum 
product, as does that of shale Diesel oil, which has been used in 
the plant trucks and equipment for nearly two years and also 
has been subjected to extensive testing in Diesel railroad loco- 
motives 

The Burcau made detailed cost estimates for a 250,000-bpd 
oil-shale operation, incorporating the newest developments in 
mining, retorting, and refining. Two refining plants were con 
sidered, one using basic thermal cracking and the other a mild 
hydrogenation process developed by the Union Oil Company of 
California, Based on a capitalization of 50 per cent equity and 
50 per cent borrowed funds, the report estimates the rate of re- 
turn on equity capital after income taxes at 8.4 per cent for 
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thermal refining and 11.2 per cent for mild hydrogenation on 
the basis of January, 1951, prices for the products 

At the Bureau's Petroleum and Oil-Shale Experiment Station 
at Laramie, Wyo., laboratory work on the development of a 
process for retorting oil shale at high temperatures reached the 
point where construction of a pilot plant was begun. The re 
port explains chat high-temperature retorting makes it possible 
to produce valuable chemicals such as ethylene and benzene 
from oil shale 

In its refining research at Laramic, the Bureau developed im 
proved methods for treating thermally cracked shale gasoline 
and improving distillate stocks for use either as Diesel fuel or as 
catalytic-cracking stocks 

The report is in two volumes. A free copy of Report of 
Investigation 4865, Part I—Oil From Coal and of Report 
of Investigations 4866, Part II—Oil From Oil Shale, can be ob 
tained from the Bureau of Mines, Publications Distribution 
Section, 4800 Forbes St., Pittsburgh 13, Pa. The publication 
or publications desired should be identified by number and 
title 


Analysis of Developments in Automation 
(Continued from page 811) 


cach of the individual machines would provide automatic 
operation and also the needed flexibility for model changes 
However, this would not be automation as the parts must still 
be loaded and unloaded, and the machine started by the opera- 
tor 

Automatic loading and positioning devices for cach machine 
could be operated by the programming control and the parts 
moved from machine to machine by conveyers. The syn- 
chronization of individual machines could be accomplished by 
means of electrical impulses at the end of cach tape operation, 
stopping the individual machine, and closing a switch in a 
starting circuit. The starting circuit would become activated 
when all the switches in the circuit were closed—thus starting 
the machines on a new cycle. No set-up time would be re- 
quired for a model change, except the changing of the tools and 
the threading of new tapes in the individual programming con- 
trols. Or perhaps the machines would be joined by a transfer 
machine-type conveyer which serves the dual functions of 
transporting the workpiece from operation to operation and of 
holding the workpiece during the machining operation. The 
automatic loading and transfer equipment discussed here has 
not yet been designed, but it is suggested as a development 
which would extend the area in which automation is posi- 
sible 

On the other hand, it would seem dubious that programming 
controls would be used to produce large quantities of identical 
products, when the automotive companies have demonstrated 
that the job can be done effectively with relatively less-expen- 
sive electric circuits utilizing limit switches and mechanical 
interlocks. The flexibility inherent in programming controls 
is just not required in large volume production. 


CONCLUSION 


Programming controls are not the one answer to automation, 
or even to automaticity. Electric circuits utilizing limit 
switches and mechanical interlocks will always have a major 
part to play. However, where flexibility of operations is 
necessary, programming controls will come to play an in- 
creasingly important role, both in application to general 
purpose machinery and to flexible, but more specialized, ma- 
chinery used in producing a line of products 
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Lubrication Problems in Design of 
Heavy-Duty Engines, by W. J. Blessing, 
Worthington Corporation, Buffalo, N. Y 
1952 ASME Oil and Gas Power Division 
Conference paper No. 52—OGP-1 (mime- 
graphed 


THIS paper reviews lubrication and 
related design problems with respect to 
reciprocating and rotating parts of heavy 
duty Diesel and gas engines. It also 
considers the lubricant and the relative 
merits of lubricating systems external of 
the engine 

The manufacturer has no control of the 
tactors which influence proper main 
tenance, once the engine has been de 
livered. His responsibility, therefore 
lies in providing a design capable of 
yperating efficiently within an oil “‘speci 
fication”’ range determined by him. The 
constant increase in ratings and speeds of 
commercia] engines requires changes in 
lubricating-oil recommendations from 
time to time. More emphasis is given to 
viscosity, resistance to heat, low-carbon 
formation, and nonsludeing characteris- 
tics 


It is concluded that the following im 
portant items should be considered: 


1 The oil must be of suitable quality 
to prevent carbon formation and ring 
sticking, and of proper viscosity to give 
the necessary film strength at operating 
temperatures 

2 Oil grooves must be provided, wher 
necessary, to insure adequate distribution 


of the oil film over the entire oil surtace 

3 Sufficient pressure must be de 
veloped in the engine system to insure 
adequate lubrication to all points and not 
higher than necessary to prevent the 
possibility of excess oil being thrown 
about, thus inducing high oil consump 
rion 

4 The rate of circulation must be 
ample not only to provide adequate lubri 
cation, but also necessary cooling 

5 Samples of the oil must be fre 
quently takea and carefully analyzed to 
detect presence of water due to accidental 
water leaks or high neutralization num 
ber or fucl-oil dilution or, where deter 
gents are used, to determine when thes« 
detergents have been expended 

6 Adequate filtration is 
recommended to keep the oil in good 
condition for a reasonable length of time 

7 Even though satisfactory filtration 
is provided, one must not assume that it 
is never necessary to change the oil 


strongly 


Recent Developments in Spark-Ignition 
Gas Engines, by W. M. Kauffmann, Jun 
ASME, Worthington Corporation, Buffalo, 
N. Y. 1952 ASME Oil and Gas Power 
Division Conference paper No. $52—OGP-2 
‘mimeographed 


RECENT progress toward higher 
efficiency of the spark-ignition gas engine 
has demonstrated the following 


1 Maximum output is controlled by 
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factors related to knock-limited perform- 
ance, namely, air-fuel ratio, manifold 
air temperature, composition of the fucl, 
spark advance, combustion-chamber de- 
sign, and jacket-water temperature. 

2 Reliability of these high-compres 
sion engines depends on an ignition 
system having characteristics such as 
adequate power supply, minimum spark- 
plug clectrode wear, minimum variation 
in spark timing, least wearing parts for 
longer life 

3 Thermal efficiencies equal to that of 
the most efficient dual-fucl engines may 
be obtained 


Combustion Fundamentals of Heavy- 
Duty Gas Engines, by W. K. Newcomb, 
Mem. ASME, oY Company, 
Painted Post, N. 1952 ASME Oil and 
Gas Power Division Conference paper No. 
52—OGP-3 (mimeographed) 

FOR many years the spark-ignition 
gasoline engine has been firmly en- 
trenched in the automotive field. More 
recently the use of large spark-ignition 
gas engines has been greatly expanded duc 
to the rapid growth of the natural-gas 
and petroleum industrics, This paper 
reviews combustion fundamentals and 
shows why this progress has been possi 
ble and how it has been made 

For example, the gain due to raising 
the compression ratio is twofold; the 
specific fuel consumption is decreased and 
the maximum output of the engine is in- 
creased. Both of these factors contribute 
to a lower heat-rejection rate and put 
more of the heat value of the fuel into 
useful work 

Detonation, it is pointed out, is ob- 
jectionable in all engines because of the 
shock effect. If severe, it will cause loss 
of power and damage to engine parts. 

Early investigators learned that deto- 
nation could be stopped by lowering 
the compression. Also the shape of the 
combustion chamber, the location of 
the spark plug, and turbulence are impor- 
tant factors in raising the detonation 
level. In one engine, four different 
spark-plug locations were tried before 
the optimum was found. Modern en 
gines are designed with as many of these 
features as possible 

There are other factors which affect 
detonation but it is not always feasible or 
practical to take advantage ofthem. For 
example, high load causes detonation and 
reducing the load stops detonation 
It is important that we avoid rating an 
engine roo high. High ambient tem- 
perature has been known to cause deto 
nation. Lowering the air temperature 
will stop it, but an engine must be able to 
run on any air temperature encountered 
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Likewise, high water-cooling tempera- 
ture promotes detonation, but high water 
temperature is desirable to minimize 
cylinder wear. Retarding spark timing 
reduces tendency to detonate but this 
reduces power anil economy. 

Detonation is often mistaken for pre- 
ignition, but there is no direct relation 
between them; they are two different 
phenomena. Preignition is combustion 
occurring before the electric spark and it 
is ignition of the fuel-air charge by a hot 
surface such as spark-plug electrode, 
valve, piston top, or carbon deposit 
Detonation is accompanied by a charac- 
teristic knock but preignition may be 
as silent as normal combustion. 

Rough combustion is sometimes mis- 
taken for detonation although they are 
not the same. Rough combustion is a 
very rapid advance of the flame front and 
consequently a very rapid rise in pressure 
This is quite different from detonation 
which is autoignition of the unburned 
charge ahead of the flame front. 

Regarding mixing-valve adjustment, 
the first step in adjusting the mixture is 
to ‘‘peak’’ the manifold vacuum. This 
is the setting for maximum power and 
overload capacity. If economy is de- 
sired, adjust the mixing valve leaner; 
the manifold vacuum will drop as the 
mixture is leaned, and the leaner the ad- 
justment, the lower the manifold vacuum 
will be 

In order to obtain good combustion, 
the spark timing must be correct. Engine 
manufacturers specify the optimum spark 
setting for their engines and these recom- 
mendations should be closely followed. 


A namic Shear-Modulus Apparatus 
and Production Test Results for a Cast 
Crankshaft Alloy, by J. D. Swannack, 
Mem. ASME, and R. J. Maddock, Fairbanks, 
Morse & Company, Beloit, Wis. 1952 
ASME Oil and Gas Power Division Confer- 
ence paper No. 52—OGP-4 (mimeo- 
graphed 


ELECTRODYNAMIC apparatus is de- 
scribed for producing and identifying 
torsional resonances in a small cast-iron 
sample. Shear modulus is computed 
from the resonant frequencies. A speci- 
men is taken from the mold of each crank- 
shaft. Accuracy of the procedure is 
discussed. 

To date, well over 1000 modulus tests 
have been made on an acicular cast-iron 
alloy, and the following conclusions for 
that alloy are reached: 


1 Shear modulus is practically a 
straight-line function of density. 

2 Low-temperature heat-treatments 
that raise the tensile strength greatly 
from the ‘‘as-cast’’ condition have negli- 
gible effect on modulus. In fact, no 
tangible correlation between shear modu- 
lus and tensile strength has been dis- 
covered. 


Electrical Ignition of High-Compression 


Engines, by Sidney E. Miller, Mem. 
ASME, American Bosch Corporation, 
Springfield, Mass. 1952 ASME Oil and Gas 
Power Division Conference paper No 
52—OGP-5 (mimeographed). 


THE great progress made in the past 
few years in the development of high- 
compression natural-gas engines has de- 
manded an equally rapid advance in the 
design of electrical ignition systems capa- 
ble of reliably firing such engines 

Compression pressures of 500 to 600 
psi are now commonplace engine design 
figures. The ignition problems which 
arise as a result of the greater charge 
density, the leanness of the mixture, and 
the capacitative loading of the high- 
tension leads caused by shielding re- 
quirements have been many and difficult 
of solution 

As a result of a great amount of field 
testing, it became increasingly evident in 
1946, that the reliabiliry of electrical 
ignition systems suitable for application 
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to large natural-gas engines was limited 
by the life expectancy of the contact 
points used to interrupt the ignition- 
transformer primary current. Since all 
systems commercially available at that 
time employed breaker points, it was 
decided that if optimum ignition service 
life was to be obtained, a new type of 
system without breakers must be de- 
veloped 

The breaker in a conventional ignition 
system is used only to cause a rapid 
change in flux in the ignition-transformer 
core by interruption of the primary cur- 
rent. This rapid change of flux linking 
the transformer secondary induces therein 
the high voltage necessary to break down 
the spark-plug gap. A pulse of current 
having a sufficiently steep wave front 
will, if supplied to the transformer pri- 
mary, simulate the transient condition 
obtained with a breaker system. The 
initial work, therefore, in the develop- 
ment of a breakerless ignition system 
centered about the design of a generator 
to produce these current pulses. 

The next step was aimed at obtaining 
an even greater degree of dependability 
by making the generator sclf-excited 
A magneto-type generator was designed 
and tested. 

This self-excited machine gave satis- 
factory output on a two spark per pulse- 
cycle basis; however, with the alter- 
natcly opposite sense of the flux pulse 
produced, the system was not suitable 
for use with a rectifier because of the re 
sulting uneven firing intervals. Since 
the use of a rectifier to reduce the output 
to a one-spark per pulse basis and pro- 
vide the most precise ignition timing was 
deemed necessary by some engine de- 
signers, further development was in 
dicated. 

In order to utilize fully the available 
magnet energy by retaining complex flux 
reversal, a four-magnet generator design 
was evolved 


The next step was the consolidation of 


FLUX SCHEMATIC OF FOUR-MAGNET 
GENERATOR 


generator and distributer into a single 
unit 

The gear-reduction section between 
generator and distributor was designed to 
allow, by proper ratio choice, application 
of the unit to cither 2 or 4stroke-cycle 
engines of 12 cylinders or less. 


The Application of Internal-Combustion 
Generating Units in the Rural Elec- 
trification Program, by Everett J. Raush 
enberger, Rural Electrification Administra- 
tion, Washington, D. C. 1952 ASME Oil 
and Gas Power Division Conference paper 
No. $52—OGP-10 (mimeographed) 


THE present trend is for several of the 
distribution co-operatives, with common 
boundaries, to organize a power co- 
operative. These power co-operatives 
are formed primarily to take advantage of 
the economies of large-volume power 
production. Some have arranged to 
secure their power from hydroelectric 
developments of the government. Some 
are erecting large generating plants for 
stand-by service and to firm up the hydro 
power supply. Others plan to produce 
all their own power and are building 
central stations having units as high as 
40,000 kw. In that size class, steam 
turbines are used as prime movers. Where 
natural gas is available, central stations 
having capacities of 10,000 kw are con- 
structed using internal-combustion en- 
gines as prime movers. 

Initially, the REA co-operative was a 
relatively small system which if not 
accessible to a source of purchased power, 
was served most efficiently and economic 
ally by a small Diesel generating plant. 
As the co-operative grew, plants became 
larger and in many cases separate gen- 
erating plants using Diesels were spotted 
along the transmission lines of a co- 
operative. At the end of 1951, 113 in- 
ternal-combustion plants accounted for 
264,081 kw or 47 per cent of the total 
installed capacity, 14 steam plants for 
269,500 kw or 47 per cent, and 24 hydro 
plants for 36,141 kw or 6 per cent. 

Of the total generating capacity placed 
in operation during 1951, 105,000 kw was 
steam generation and 26,701 kw was in- 
ternal combustion. Percentagewise, the 
internal-combustion engines represent a 
smaller part of the total installed capac- 
ity than in past years. However, the 
actual installed capacity of the internal- 
combustion units installed annually since 
1946 has remained about the same. The 
trend is to increase the generating capac- 
ity in the existing plants rather than 
construct More new plants. Most new 
plants being constructed use the larger- 
size generating units and natural gas as a 
fuel. 

At the end of 1951 there were 395 inter- 
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nal-combustion engines with a total 
capacity of 264,081 kw operating in 
113 plants financed by REA. About 25 
per cent of the total number of units 
operating have ratings in excess of 1000 
kw and represents approximately 55 per 
cent of the total capacity. Consistent 
with the trend to install larger internal- 
combustion plants is the trend toward 
larger individual engines. The largest- 
size engine that still permits favorable 
competitive bidding is of about 2700 kw 
capacity 

The internal-combustion engines are 
not alone in the REA power production 
picture as they were during the early 
years of the program. The prospects for 
their continued use in construction of 
isolated plants is certain. Their use in 
expansion of existing internal-combus- 
tion plants is also certain, especially if 
economic superiority over purchased 
power can be realized. Experience is 
proving that a combination of steam and 
Diesel results in lowest over-all invest- 
ment and the lowest operating costs in 
serving rural systems 


Diesel Power Plants Versus Steam 
Power Plants, by Glen V. Yarger, Munici- 
pal Utilities, Waverly, Iowa. 1952 
ASME Oil and Gas Power Division Con- 
ference paper No. 52—OGP-6 (mimeo- 
graphed) 


THE paper points out that the total 
cost of operating a 5000-kw Diesel plant 
amounts to 9.738 mills per kwhr com- 
pared with 9.517 mills per kwhr for a 


§000-kw steam power plant. However, 
the fixed costs or nonoperating expenses 
must also be considered 

In the case of a steam power plant the 
capital investment is greater than in the 
Diesel plant, thereby increasing the de- 
preciation and insurance costs of the 
steam plant. Therefore the total non- 
operating expense for the Diesel plant 
amounts to only 3.516 mills per kwhr 
compared with 6.832 mills per kwhr in 
the case of the steam power plant, or just 
about double. 

Taking these costs and adding them to 
the regular operating expenses, it costs 
13.153 mills per kwhr output per year in 
the case of the Diesel plant. The steam 
power plant costs amount to 16.349 
mills per kwhr output per year. 

It is also important to remember that 
with a Diesel power plant these operating 
expenses remain quite constant, whether 
considering a small plant or a larger one 
This situation is made possible by the 
wide choice in sizes of Dicsel-engine units 
which can be obtained to fit various 
generating loads. A steam plant, on the 
other hand, is not quite as flexible 
While it may be true that operating costs 











in the case of a steam plant will decrease 
slightly as the size of the plant grows, 
fixed costs are going to be higher 

However, there might be a factor, such 
as too Many reciprocating parts, or too 
large reciprocating parts in a power plant 
which would have a tendency to limit the 
maximum size of Diesel power plants 
There are, however, some very larg 
Diesel plants used in the aluminum in 
dustry 

In the case of steam power plants, therc 
seems to be no limit to the larger size 


Torsional Vibration Notes With Solu- 
tions for an Untuned Viscous Damper 
and a Flexible Coupling With Non- 
linear Elasticity, by F. P. Porter, Ameri 
an Locomotive Company, Schenectady, 
N. ¥ 1952 ASME Oil and Gas Power 
Division Conference paper No. $52—OGP- 

mimeographed 


SEVERAL special relations are derived 
that may be used to simplify the solution 
of certain phases of the torsional vibra- 
tion problem. A solution is described 
for the vibration of a system with an 
untuned viscous damper 

Numerical values are 
nonlinear clasticity of 
type couplings. These 
arranged into a form suitable for calcu 


given for th 
the Falk-Bibby 


values are re 


lating undamped resonance curves of an 
ngine installation which includes one of 
these couplings. An approximate solu 
tion for the resulting vibration is de 
scribed and illustrated by calculation 

A detailed examination of the methods 
used in the computations for torsional 
vibration reveals several important char- 
acteristics that are useful in solving cer- 
tain phases of the problem. For example 
the undamped, forced, vibration ampli- 
tude at the first mass of a concentrated- 
mass system may be obtained from the 
calculations of a standard Holzer table 
which is started at the mass and 
carried through to the first mass. This 
amplitude, assuming that all the applied 
harmonic torques or impulses are equal, 
is the negative product of one impulse 
times the sum of the amplitudes ac the 
impulses in the Holzer table divided by 
the residual torque of the table. A 
solution is given for a system with an 
untuned viscous damper, the solution of 
which becomes relatively simple when 
using an equivalent mass for the whole 
system with this mass acted on by an 
equivalent impulse 

The vibration of a system with a flex: 
ble coupling having nonlinear elasticity 
is considered. The whole system is re- 
duced to two equivalent masses, one at 
each hub of the coupling where one of 
the masses is acted on by an equivalent 
impulse, An approximate solution is 


end 


made by using in place of the coupling 
torque, its first harmonic for a harmonic 
variation of the amplitudes between the 
hubs 


Investigation on the Hydrogen Foam 
From the Shrunk-On Part of Web and 
Journal of the Diesel-Engine Crank- 
shafts, by M. Ino, Shipbuilder’s Associa 
tion, Yokosuka, Japan. 1952 ASME Oi! 
and Gas Power Division Conference paper 
No. 52—OGP-8 (mimeographed). 


FOLLOWING the official trial of M.\ 
Yama, built at Yokohama Shipyard and 
Engine Works, small clusters of minute 
foam were found at the well-oiled bound 
ary of the shrunk-on part of web and 
journal of the crankshaft of the main 
engine, a Yokohama-MAN Diesel. The 
Committee of Lloyd's Register of Ship 
ping in London, therefore decided to 
restrict development to not more than 
80 per cent of full power until another 
survey could be held after a half-vear 
period. The M.V. Panama built at Kobe 
Shipyard and installed with a Mitsui-B 
& W Diesel Engine, and the M.V. Phil 
lippe built at Uraga Shipyard and in 
stalled with a Kawasaki-MAN Diesel 
engine were also included in rhe restric 
tion because of the same phenomena 
The M.V. Asumasan Maru built art the 
Mitsui Shipyard and installed with a 
Mitsui-B & W Diesel engine, the M.V 
Siam built at Harima Shipyard and in 
stalled with a Mitsui-B & W. Diesel 
engine, and all other motor vessels built 
in Japan, are going to suffer the same 
restriction fate 

The Japan Shipbuilder’s Association 
gave the problem serious consideration 
and formed a special committee to in 
vestigate the gas, the cause of the for 
mation of foam, and its effect on the 
reliability and the strength of the shrunk- 
on fit of the crank journal 

The Crankshaft Research Committee 
was composed of the leading engineers in 
the stecl industry, crankshaft manufac 
turers, shipbuilders, and professors and 
they concluded that the foam gas was 
hydrogen emitted from the forged steel, 
that this is unavoidable even if the work- 
manship in the shrinking-on process is 
perfect, and that this phenomenon 
occasions no bad effect on the reliability 
of strength of the shrinkage fit 


Engine Cooling at Elevated Tempera- 
tures With Vapor Phase, by L. C. Har- 
bert, Engineering Controls, Inc., Los 
Angeles, Calif. 1952 ASME Oil and Gas 
Power Division Conference paper No 
$2—OGP-9 (mimeographed ) 


IN the operation of modern internal- 
combustion engines the cooling system 
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has become a very important factor, both 
from the standpoint of temperature con 
trol to insure reliable continuous opera- 
tion with low maintenance expense, and 
also for the reason of economy by means 
of efficient heat recovery 

The ‘‘vapor phase" cycle considered in 
this paper, is primarily an engine-cooling 
system. However, it is frequently used 
as a combination cooling and waste-heat 
recovery system. 

Two circuits are employed: (1) The 
primary or water circuit, and (2) the 
steam and condensate or secondary cir 
cult 

The vapor phase unit, located between 
the engine and steam condenser, contains 
a built-in steam separator above the 
water level. A sedimentation chamber 
with the water outlet pipe extending up 
inside is built in at the bottom. Acces- 
sories include a liquid-level control valve 
connected to the water supply, a low- 
water alarm switch, pop valve, pressure- 
indicating gage, air vent and vacuum 
breaker, gage and blowdown 
valve 

The aecrial-type steam condenser in 
this case is mounted slightly above the 
vapor phase unit so as to permit gravity 
return of the condensate co the primary 
circuit. The vapor phase unit is mounted 
above the engine so as to provide a posi- 
tive head on the engine-circulating pump 
and to maintain the jackets full of water 
at all times. The liquid-level control 
valve, the low-water alarm switch, and 
the pop valve automatically protect the 
engine against overheating 

The water is circulated continuously 
by the pump through the engine and the 
vapor phase unit without intentional 
cooling. The heat being rejected to the 
jackets is absorbed by the circulating 
water which eventually boils, causing 
steam to flash in the vapor phase unit. 
The steam passes from the vapor phase 
unit to the secondary circuit where it is 
condensed and the condensate returns by 
gravity to the primary circuit. Allair 
and noncondensable gases are vented to 
atmosphere through the pipe connected 
to the condensate tank at the bottom of 
the condenser. The condenser should be 
capable of condensing all steam generated 
at highest ambient temperature when 
the engine is operating at maximum 
load. The result will be a completely 
closed cooling system requiring only 
such make-up as will be necessary to re- 
place loss of water from leakage. The 
circulating water enters the vapor phase 
unit tangentially causing a swirling 
action inside, Any solids in the water 
are thrown down into the sedimentation 
chamber which is baffled to arrest the 
swirling and to trap the solids below the 
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VAPOR-PHASE COOLING OF JACKETS WITH LUBRICATING OIL COOLED BY WATER 


water outlet from where they are blown 
down occasionally. Any salts of tem 
porary hardness contained in the make-up 
water are precipitated by boiling inside 
the unit and thus prevented from entering 


the engine jackets) Make-up water con 
taining sulphates or elements that do not 
precipitate by boiling must, of course, be 
treated to prevent formation of scale in 
the primary circuit. 


Applied Mechanics 


Large Deflection Theory for Orthotro- 
pic Rectangular Plates Subjected to 
Edge Compression, by Syed Yusuff, 
Brooklyn, N. Y. 1952 ASME Applied 
Mechanics Division Conference paper No. 
52—APM-38 (in type; to be published 
in the Journal of Applied Mechanics ) 


A THEORY is presented of the large 
deflections of orthotropic (orthogonally 
anisotropic) rectangular plates when the 
plate is initially slightly curved and its 
boundaries are subjected to the con- 
ditions prevailing in edgewise compres- 
sion tests, Results are given of computa 
tions carried out for four different com- 
binations of load and lamination in 
Fiberglas panels. These theoretical re 
sults duplicate the substantial variations 
in the lodd-strain and load-deflection 
diagrams obtained carlicr in experiments 
at the Polytechnic Institute of Brooklyn 


The Elastic Sphere Under Concentrated 
Loads, by E. Sternberg, Jun. ASME, Illinois 
Institute of Technology, and F. Rosenthal, 
Armour Research Foundation, Chicago, II! 
1952 ASME Applied Mechanics Division 
conference paper No. 52—APM-37 (in 
type; to be published in the Journal of 
1pplied Mechanics 


THIS paper contains an exact solution 
for the stress distribution in an clastic 
sphere under two cqual and opposite 
concentrated loads, applied at the end 
points of a diameter. The solution is 
based on the Boussinesq stress-function 
approach to axisymmetric problems and 
is represented as a sum of two solutions: 
A singular solution in closed form, and 
a series solution corresponding to surface 
tractions which are finite and continuous 


throughout the surface of the sphere 
It is shown that the singularity at the 
points of application of the loads is not 
identical with that arising at a concen- 
trated load acting normal to a plane 
boundary. The existence of pseudo- 
solutions to the problem under considera 
tion, as well as to concentrated-force 
problems in gencral, is llustrated, and 
the validity of the present solution is 
confirmed through a limit process applied 
to the case of tractions uniformly dis 
tributed over a portion of the boundary 
The numerical results for the normal 
seress on the plane of symmetry per 
pendicular to the load axis, are compared 
with the corresponding stress values 
obtained in a recent three-dimensional 
photoelastic investigation of the same 
problem by Frocht and Guernsey 


A Simple Method of Determining Plastic 
Stresses and Strains in Rotating Disks 
With Nonuniform Metal Properties, 
by M. H. Lee Wu, Mem. ASME, National 
Advisory Committee for Aeronautics, Cleve- 
land, Ohio. 1952 ASME Applied Mechan- 
ics Division Conference paper No. 52— 
APM-25 (in type; to be published in 
the Journal of Applied Mechanics 


THIS paper presents a simple method of 
solving plastic deformation of a rotating 
disk having nonuniform metal propertics 
A stress-strain surface, which is formed 
by stress-strain curves obtained from 
the tensile specimens cut at different 
radii of the disk in the tangential direc 
tion, is introduced. The distributions 
of plastic stresses and strains can be ob 
tained by a simple multiplication with 
the use of a short table given in the paper 
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and a stress-strain curve along the radius 
of the disk determined from the stress 
strain surface. The rotating-speed pa 
rameter is simplified to a simple algebraic 
function of maximum octahedral shear 
strain of the disk, and a parameter deter- 
mined directly from the stress-strain 
curve along the radius of the disk. A 
chart calculated from such relations is 
given, The relation between rotating 
speed and maximum strain determined 
from the chart is compared with the 
experimental data of disk test; results 
agree well 


Determination of Theoretical Plastic 
Stress-Strain Relations for Variable 
Combined Stress Ratios, by L. W. Hu 
and Joseph Marin, Mem. ASME, The Penn- 
sylvania State College, State College, Pa 
1952 ASME Applied Mechanics Division 
Conference paper No. 52——APM-29 (in 
type; to be published in the Journal of 

Applied Mechanics) 


TO distinguish between the various 
theorics of plastic flow defining plastic 
stress-strain relations under combined 
stresses, it is necessary to conduct com- 
bined stress tests in which the ratio of 
the stress components does not remain 
constant during the test. To compare 
these results with the flow theory of the 
second stress-invariant type, graphical 
methods have been used to determine the 
combined plastic stress-strain relations 
based upon the simple tension plastic 
stress-strain relations. This paper pre 
sents an analytical procedure for the 
determination of these theoretical stress 
strain relations. For certain stress con- 
ditions the graphical methods have the 
disadvantage of yielding inaccurate re- 
sults—an objection not present in 
the proposed method. Furthermore, the 
proposed analytical method is less time- 
consuming than the graphical methods 


Experiments on the Plastic Compression 
of a Block Between Rough Plates, 
by J. F. Nye, University of Cambridge, 
Cambridge, England. 1952 ASME Applied 
Mechanics Division Conference paper No 
52—APM-10 (in type; to be published 
in the Journal of Applied Mechanics) 

HILL, Lee, and Tupper have recently 
published a theory for the plastic com- 
pression of a block between parallel 
plates. This paper describes experi- 
ments designed to check the theory as 
closely as possible. The theoretical 
predictions for the average pressure on 
the plates are very well verified by the 
experiments. The details of the strain 
distribution within the block and the 
positions of the elastic-plastic boundaries 
are closely compared with the theory 
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A Theory of Plastic Bending From a 
Statistical Aspect, by Hermann Craemer, 
Immueble Binoor, Alexandria, Egypt. 1952 
ASME Applied Mechanics Division Confer- 
ence paper No. 52—APM-26 (in type; 
to be published in the Journal of Applied 
Mechanics). 


THE apparent increase cf the yield 
stress under bending with respect to 
that under pure tension is explained by 
the lesser probabilicry that a weak ele- 
ment is situated close to an edge 


The Plane-Stress Problem of Perforated 
Plates, by G. Horvay, Mem. ASME, Gen- 
eral Electric Company, Schenectady, N. Y. 
1952 ASME Applied Mechanics Division 
Conference paper No. 52—APM-19 (in 
type; to be published in the Journal of Ap- 
plied Mechanics). 


IN an ecarlicr paper it was indicated 
that perforated plates of triangular lay- 
out, with narrow ligaments, as they 
occur, for instance, in heat-exchanger 
tube sheets, can be treated in plane-stress 
calculations as solid sheets of suitable 
elastic moduli, provided that the stress 
distribution does not vary appreciably 
from hole to hole. This paper com- 
pletes that study by providing suitable 
curves, from which deformations and 
stresses can be read off in terms of the 
values calculated for solid sheets, for 
mechanical, thermal, and gravitational 
loads 


Thermal Stresses in Bodies Exhibiting 
Temperature-Dependent Elastic Prop- 
erties, by H. H. Hilton, Jun. ASME, Uni- 
versity of Illinois, Urbana, Ill. 1952 ASME 
Applied Mechanics Division Conference 
paper No. 52—APM-32 (in type to 

published in the Journal of Applied Me- 
chanics) 


EXPRESSIONS are derived for thermal 
stresses and strains due to a steady-state 
temperature gradient in a thick-walled 
cylinder and a circular thin plate, made 
of a material having temperature-de- 
pendent clastic properties. Two numeri- 
cal examples are computed for specific 
temperature gradients and temperarure- 
dependent clastic properties, which yield 
results showing that the maximum 
thermal stresses are appreciably lower 
and the maximum thermal strains are 
larger than the corresponding values 
obtained for temperature-independent 
propertics. The validity of the thermal 
plane stress assumptions is investigated 
and it is shown that such solutions, re- 
gardless of whether the material proper- 
ties are temperature-dependent or con- 
stant, are only approximations. The 
smaller the temperature gradient the 
more closely are the plane-stress as- 
sumptions satisfied 


Temperature Development in a Heated 
Contact With Applicatica to Sliding 
Contacts, by Ragner Holm, Stackpole Car- 
bon Company, St. Marys, Pa. 1952 ASME 
Applied Mechanics Division Conference 

4 No. 52—APM-24 (in type; to be 

published in the Journal of Applied Me- 


chanics) 


THE calculation of the development of 
the temperature in and around a heated 
contact is reduced to the use of some 
simple formulas for certain fundamental 
variables and to making readings from a 
diagram. Applications are made to a 
contact that is heated by the current and 
to circular or oval heat sources (for 
example, friction-heated sliding-contact 
surfaces) stationary or moving on the 
face of a semi-infinite body. The prac- 
ticability of the method is due primarily 
to the fact that the numerical calcula- 
tions, which are made before using the 
standard curves, are so simple that the 
chance of a numerical error is very small 


A Nonlinear Problem in the Bending 
Vibration of a _ Rotating Beam. 
by Hsu Lo, Purdue University, West Lafa- 
yette, Ind. 1952 ASME Applied Mechan- 
ics Division Conference paper No. 52— 
APM-35 (in type to be published in the 
Journal of Applied Mechanics). 


THE problem of bending vibration of a 
rotating beam is a nonlinear one when 


the vibration takes place in a plane not 
perpendicular to the plane of rotation. 
The nonlinear term arises from the 
Coriolis acceleration. From the non- 
linear equation established, it is found 
that the existence of periodic solutions 
depends on the initial conditions, and 
the most important parameter which af- 
fects the periodic solutions is the non- 
dimensional amplitude A. The _per- 
centage error in the frequency of vibra- 
tion due to neglect of the Coriolis ac- 
celeration is a function of the parameter 
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A only. For most of the present-day 
applications the error is negligible. 


Plastic-Rigid Analysis of Long Beams 
Under Transverse Impact ing, 
by M. F. Conroy, Brown University, Provi- 
dence, R. I. 1952 ASME Applied Mechan- 
ics Division conference paper No. $2— 
APM.-36 (in type; to be published in the 
Journal of Applied Mechanics). 


THE object of this paper is to set forth 
the results of an investigation of the be- 
havior of long beams under transverse, 
constant-velocity impact loading, when a 
plastic-rigid type of analysis is adopted 
It was expected that such an analysis 
would be satisfactory for problems in- 
volving large strains, and easier to 
evaluate than the corresponding clastic- 
plastic solution. Consideration is first 
given to the case of ideal plasticity 
Elastic strains are neglected and the ma- 
terial of the beam is assumed to flow 
plastically at a constant yield limit. In 
this case expressions for the bending 
moment, shear force, curvature and 
deflection distributions along the beam 
are obtained analytically for any given 
impact velocity. The manner in which 
the solution for a beam having an elastic 
ideally plastic bending moment - curva- 
ture relationship converges to the plastic- 
rigid solution, as EI increases, is dis- 
cussed. Consideration is next given to 
the case of work-hardening where the 
material is assumed to obey a plastic- 
rigid bending moment - curvature rela- 
tionship consisting of a straight line 
with nonzero slope. Unfortunately, dif- 
ficulty arises in finding a solution ana- 
lytically in this case. However, by 
considering the solution for a beam hav- 
ing the corresponding clastic-plastic 
bending moment-curvature relationship 
and a large El-valuc, some speculation as 
to the probable form of the solution may 
be made 


Industrial Instruments 


A High-Pressure Wire Gage Using 
Gold-Chrome Wire, by H. E. Darling, 
The Foxboro Company, Foxboro, Mass., 
and D. H. Newhall, Jun. ASME, Harwood 
Engineering, Inc., Walpole, Mass. 1952 
ASME Industrial Instruments and Regulators 
Division-ISA Joint Conference paper No. 
52—IIRD-1 (mimeographed). 


PRECISION experiments with man- 
ganin wire for the measurement of high 
pressures are made difficult by virtue of 
the temperature-resistance response of 
the manganin. The equilibrium time re- 
quired for this material to steady out 
after rapid pressure changes makes man- 
ganin generally unsuited for uses in in- 
dustrial-control applications. For this 


reason, a study was made of the pressure 
and temperature-response characteristics 
of several new materials. 

An alloy of 2.1 per cent chromium in 
gold was found to have less sensitivity to 
temperature, varying from +1 to —1 part 
per million per deg F over the range 
of 40 F to 200 F, while manganin varies 
from +5 to —40 parts per million in this 
same interval. This alloy also has a 
strong pressure coefficient. Typical val- 
ues are 0.67 to 0.72 X 107 ohms/ohm 
psi for gold chrome as compared to 1.69 
to 1.72 X 10~ ohms/ohm/psi for the 
manganin tested. 

Although the pressure sensitivity is 
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only 33 per cent that of manganin, the 
smaller temperature sensitivity of the 
gold-chrome results in good discrimi- 
nation between temperature and pressure 
changes. Gold-chrome_ responds to 
pressure changes, quickly coming to 
equilibrium, and does not show the 
annoying drift so characteristic of man- 
ganin. Ic is generally pressure-seasoned 
with a single application of pressure, as 
compared to several cycles usually re- 
quired for manganin. Its long-term 
stability compares favorably with man- 
ganin 


The Piston Gage as a Precise Pressure 
Measuring Instrument, by D. P. John- 
son, Jun. ASME, National Bureau of Stand- 
ards, Washington, D. C., and D. H. New- 
hall, Jun. ASME, Harwood Engincering, 
Inc., Walpole, Mass. 1952 AS Indus- 
trial Instruments and Regulators Division- 
ISA Joint Conference paper No. 52—IIRD- 
2 (mimeographed ). 

THE errors which must be considered 
for accurate Measurements of pressure 
with piston gages are discussed. A new 
design of piston gage is described which 
permits the operator to control the clear- 
ance between piston and cylinder at any 
operating pressure. Instrumental errors 
are substantially reduced, particularly 
those due to elastic distortion 

Three principal types of piston gage 
which have been made since Amagat's 
work are described. These are: (1 
Simple cylinder and piston, (2) differ- 
ential area piston, (3) re-entrant cylin- 
der 

It is shown that in all of these designs 
the uncertainties which limit their ac- 
curacy at high pressures are largely due to 
the elastic distortions of the piston and 
cylinder, the latter in particular. Elabo- 
rations of these basic designs introduce 
uncertainties in proportion to the de 
parture from the basic concept 

The clearance between cylinder and 
piston must be kept small if the piston 
gage is to be useful on the score of (1 
knowledge of the effective area (2) high 
sensitivity, (3) manageable leakage of 
fluid past the piston. In the controlled 


clearance piston gage, the dimensions of 
the cylinder are made to change with 
those of the piston, so that the elastic 
distortion to be corrected is that of the 
piston alone. The controlled clearance, 
and consequently the leakage, is kept 
small. Care has been takun in the design 
so that elastic end effects can be neg- 
lected, thus reducing the uncertainty 
in the estimate of the distortions. 


Techniques and Equipment for the 
Generation of Dynamic High Pres- 
sures, by E. J. Mickevicz, Jun. ASME, 
U. S. Naval Ordnance Laboratory, White 
Oak, Silver Spring, Md. 1952 ASME 
Industrial Instruments and Regulators Divi- 
sion-ISA Joint Conference paper No. 
52—IIRD-6 (mimeographed). 


THE Naval Ordnance Laboratory re- 
quired a pressure generator for the 
simulation of ballistic pressure pulses 
in the design and evaluation of ordn- 
ance. 

Hydraulic pump generation techniques 
were investigated but were rejected in 
favor of propellant powders. The ob- 
jective was to develop laboratory appara- 
tus which would subject the components 
being tested to a pressure-time impulse of 
specific predetermined characteristics 
The impulse might have a peak of 
40,000 psi and a duration of 10 milli- 
seconds. 

The apparatus described produces this 
controlled-pressure pulse, provides facili- 
ties for subjecting a captive test vehicle 
to this pressure pulse, includes provision 
for adequate instrumentation so that the 
various parameters of interest can be re- 
corded, and provides for a high degree of 
safety and case of handling 


Design and Application of Controlled- 
Volume Pumps for High Pressure in 


the Range of 10,000 to 30,000 Psi, 

by Donald H. Jones, Milton Roy Company, 

Philadelphia, Pa. 1952 ASME Industrial 

Instruments and Regulators Division-ISA 

Joint Conference paper No. 52—IIRD-3 

(mimeographed ). 

CONTROLLED-VOLUME pumps are 
required for many developments in the 
high-pressure field and this paper is an 
examination of their design and appli- 
cation in the range of 10,000 to 30,000 

1. 

Controlled-volume pumps are recip- 
rocating-plunger, positive-displacement 
type pumps specifically designed to 
deliver accurately a metered quantity, a 
controlled volume, to a point of appli- 
cation. During the past 15 years this 
classification of pumps has developed 
from a mere adaptation of inaccurate 
forced-feed lubricators to the point 
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where they are now considered preci- 
sion instruments for the process indus- 
tries 

These pumps, it has been said, can 
handle accurately quantities from a few 
milliliters per hour to 45 gpm, can meter 
difficult materials such as slurries and 
those with varying viscosity, and can be 
used in automatic pH control and con- 
centration control systems. 

Basically, these pumps consist of a 
plunger reciprocating in a specifically 
designed displacement chamber with 
check valves on suction and discharge 
sides. 

Properly designed, the displacement 
chamber, or liquid end, permits a con- 
trolled volume to be delivered for 
each plunger stroke; a quantity deter- 
mined by the plunger diameter and 
plunger stroke length. A typical liquid 
end for a controlled-volume pump em- 
ploys double check valves on both 
suction and discharge side to assure the 
continuance of accurate pumping should 
one check be temporarily held off its 
seat. 

The checks are so arranged as to 
automatically discharge any entrained 
air or gas which could impair volumetric 
efficiency 


Static-Dynamic Load Machine for High 
Pressure, by E. T. Fleischhauer and E. G. 
Dorsey, Jr., Experiment Incorporated, Rich- 
mond, Va. 1952 ASME Industrial Instru- 
ments and Regulators Division-ISA Joint 
Conference paper No. $2—IIRD-10 (mime- 
ographed ). 


THE general requirements for a static- 
dynamic load machine capable of testing 
fixed and moving seals at pressures to 
50,000 psi and adaptable to delivery of 
impact loads of the order of 10,000 ft-lb 
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SCHEMATIC DIAGRAM OF PRESSURE CONTROLLER 


novel valve arrange 


are outlined. A 
ment to permit rapid load delivery is de 
scribed, and the theoretical and experi 
mental performance characteristics of the 
machine are discussed 

Special instrumentation available for 
recording experimental data is specified ; 
in particular, the design of a strip-film 
camera for obtaining test velocities is 
xamined 

Potentialities of the 
vestigating short-time-interval 
effects on seals, materials, and instru 


for in 
loading 


machine 


ments are briefly described 


A Sensitive Pressure Controller for 
High-Pressure Service, by P. L. Golden 
and A. F. Headrick, Bureau of Mines, 
Bruceton, Pa. 1952 ASME Industrial In- 
struments and Regulators Division-ISA 
Joint Conference paper No. 52—IIRD-4 


mimeographe 


AN AUTOMATIC, 
matic pressure controller has been de- 
veloped for regulating the flow of hydro 
gen to a bench-scale high-pressure hydro- 
genation unit. Ie utilizes a 20-turn 
helical Bourdon tube which is connected 
to the flapper of a nozzle-flapper com 
bination. When the nozzle is 
air pressure in the controller acts through 
a system of bellows and cylinders on a 


Sensitive, pneu- 


c lose d, 


rack which drives a gear connected to 
the regulating valve. The controllet 
prevents slow drifts of pressure and has 
operated satisfactorily at 9000 psig 


pre ssurc 


Gaskets for High Pressure Vessels, by 
Andrew R. Freeman, American Instrument 
Company, Inc., Silver Spring, Md. 1952 
ASME Industrial Instruments and Regu 
lators Division-ISA Joint Conference paper 
No. $2—IIRD-5 (mimeographed 


GASKETS for high pressure vessels 
are described, with the basic propertics, 


advantages, and limitations of the vari- 
ous types. The simple flat gasket is first 
discussed, followed by the Bridgman 
unsupported area closure together with 
some of its modifications. O-ring seals 
are illustrated. 

Several metal seals including two basic 
lens-ring systems with some of their 
modifications, the wave ring gasket and 
the delta ring gasket are described, as 
well as some other types which offer 
possibilities but are not as yet in common 
use in this country. The theoretical 
approach to the design of seals is con 
sidered; in the present state of the art 
the choice of gaskets for high pressure is 
made largely on the basis of empirical 
application data due to the very large 
number of variables, the effects of many 
of which are not too clearly under- 
stood 


ASME Transactions for 
September, 1952 


THE September, 1952, issue of the Trans- 
actions of the ASME, which is the Journal 
of Applied Mechanscs (available at $1 per copy 
ro ASME members; $1.50 to nonmembers 
ontains the following 


TECHNICAL PAPERS 

Torsion of a Circular Shaft With Diametri- 
ally Opposite Flat Sides, by W. J. Carter and 
J. B. Oliphint. (52—S-2 

Optimum Single Propellers in 
Varying Incompressible Inflow, by 
Lane. ($2—APM-23) 

A Progressing- Wave Approach to the Theory 
Blast Shock, by R. G. Newton. ($2 
APM-18) 

On the Stresses in a Rotating Disk of 
Variable Thickness, by Ti-Chiang Lee. 
(52--APM-6 

Investigation of Annular Liquid Flow With 
Cocurrent Air Flow in Horizontal Tubes, 
by A. E. Abramson. ($2—APM-11) 


Radially 
Frank 


MECHANICAL ENGINEERING 


An Airy Integra! Analysis of Beam Columns 
With Distributed Axial Loading Having a 
Fixed Line of Action, by C. M. Tyler, Jjr., 
and J. G. Christiano. (52—APM-8) 

The Concept of Complex Damping, by N. 
O. Myklestad. (52—-APM-15) 

Large Deflections of Circular Plates, by M 
Stippes and A. H. Hausrath. (52—APM-12 

Bending of Elastoplastic Circular Plates 
With Large Deflection, by P. M. Naghdi 

52—-APM-16) 

Forced Lateral Vibration of Beam Carrying 
a Concentrated Mass, by W. H. Hoppmann, 
2nd. (52—-APM-20) 

Large Plastic Deformations of Beams Under 
Transverse Impact, by E. H. Lee and P. S 
Symonds. (52—APM-21) 

The Free Oscillation of the Cencrifuga! 
Pendulum With Wide Angles, by F. R. E. 
Crossley. (52--APM-17) 

Correlation of Creep Properties by a Diffu 
sion Analogy, by Leon Green, Jr. (52 
APM-22) 

Bending With Axial Force of Curved Bars 
in Plasticity, by Aris Phillips. (52—-APM-9 

Plastic Flow in a V-Notched Bar Pulled in 
Tension, by E. H. Lee. (52—APM-4) 

Experiments on the Plastic Compression of a 
Block Between Rough Plates, by J. F. Nve 
(52—APM-10) 

A Theory of Plastic Bending From a Statis- 
tical Aspect, by Hermann Craemer. (52 
APM-26) 

Thermal Stresses in Bodies Exhibiting Ten 
perature-Dependent Elastic Properties, by 
H. H. Hilton. (52—APM-32) 

The Plane-Scress Problem of Perforated 
Plates, by G. Horvay. (52—APM-19) 

Thin Rectangular Plates on Elastic Founda 
tion, by H. J. Fletcher and C. J. Thorne 

Temperature Development in a Heated 
Contact With Application to Sliding Contacts 
by Ragnar Holm. (52—APM-24) 

Minimum Weight of Tapered, Round, Thin 
Walled Columns, by Morris Feigen 

The Characteristics of Fuel Motion Which 
Affect Airplane Dynamics, by E. W. Grahan 
and A. M. Rodriguez. 

A Mathematical Analysis of the Relaxa- 
tion Type of Vehicle Suspension, by Joseph 
Gallagher and Enrico Volterra. (52—-APM 
13) 

Limit Design of a Full Reinforcement for a 
Circular Cutout in a Uniform Slab, by H. J 
Weiss, W. Prager, and P. G. Hodge, |r 


DESIGN DATA AND METHODS 


The Frequency of Vibrations of Rectangular 
Isotropic Plates, by R. F. S. Hearmon 


BRIEF NOTES 
An Exact Solution for a Rectangular Plate 
Problem, by J. G. Sutherland 


DISCUSSION 

On Previously Published Papers by F. P 
Durham, George Gerard, G. Horvay, F. A 
McClintock, A. K. Oppenheim, W. A. Nash, 
E. Scernberg and M. A. Sadowsky, C. M 
Tyler, Jr., and J. G. Christiano. 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Air Freight Handling Operations 


The following comments refer to papers 
recently published discussing the subjects 
of the Transit Van System of handling 
air freight' and a specific example of 
handling military freight at Kelly Air 
Force Base.?* 


ComMMENT BY CHARLEs Froescu* 


The Transit Van System! offers one of 
the most promising solutions for eco- 
nomical air-cargo or air-freight operation 
because it permits preloading in accord- 
ance with most convenient flight sched 
ules and thus allows maximum airframe 
utilization 

Aircraft are expensive transportation 
vehicles which must be kepr flying to 
secure maximum operating efficiency. 
It has been stated that daily utilization is 
not the one most important criterion to 
reduce flight costs, but it certainly helps 
to reduce indirect costs substantially 

Our lines have some appreciation of 
preloading with Constellation ‘'Speed- 
paks.’" They can be hooked onto the 
bottom of Constellation fusclages in a 
matter of minutes and removed in the 
same amount of time 

With cargo lots it would seem to me 
that the transit van or a very large pallet 
represents the most efficient means of 
cargo handling. For maximum utility 
it would seem feasible to standardize the 
size, weight, capacity, and detail design 
so that airframes could be designed to 
carry one or several of them and be inter 
changeable between aircraft 

It is an casy matter to visualize such a 
transit van being trucked to the airport 
from the shipper’s plant or warehouse, 
unloaded, and transferred to a cargo air 
craft which, after flying it to its destina- 
tion, could be reloaded on a trailer and 
trucked to the consignee with minimum 
handling labor, ground transportation 
time, and, therefore, lowest of all costs 

The dimensions 8 fc X 8 ft 20 ft 


“The Transit Van System of Transporta- 
tion,” by J. R. Alison, Mecuanicat EnGinesr- 
ING, vol. 74, May, 19§2, pp 377-380. 

* “Air Freight Handling at Kelly Air Force 
Base," by E. Campbell, Mecsanicac 
Enorneerino, vol. 74, February, 1952, pp. 
119-122 

* Vice-President, Engineering, Eastern Air 
Lines, New York, N. Y 


seem to be good as the size of van with 
which to start, and it is hoped that this 
system can be developed to explore its 
full practical possibilities 

The author's? description of the equip- 
ment and procedures used to handle mili 
tary air freight at Kelly Air Force Base 
in Texas is most interesting and shows 
what can be done when modern freight- 
handling methods are applied to the 
movement of air cargo 

However, the mechanical handling of 
air cargo by means of fixed powered con 
veyer systems cannot attain its maximum 
efficiency until the general dimensions of 
cargo aircraft are standardized. By this 
is meant particularly the height of the 
loading floor from the ground and the 
loading and unloading door size 

Adequate cargo compartment door size 
will minimize the difficulties of spotting 
aircraft accurately on the loading ramp 
Suitable cargo compartment size and 
cross-section shape should case loading 
and unloading, as well as permit more 
efficient utilization of the available cargo 
space 

In other words, the cargo compartment 
should be rectangular in section—that is, 
be a virtual ‘flying boxcar’’—and cargo 
doors should have dimensions such as to 
permit maximum expected cargo package 
sizes to be handled with working clear 
ance 

The bottleneck still remains in arrang 
ing freight in the airplane and with an 
efficient conveyer system is quickly 
aggravated when the bulk of the ship 
ment consists of heavy pieces 

Serious effort has recently been made 
by Lockheed Aircraft Corporation to 
expedite the placement of air freight 
within the airplane by means of a hori 
zontal hoist combined with a pogo stick 
and longitudinal slots built in the floor of 
the aircrafr. This system is fast and 
apparently quite capable of handling 
almost any size, shape, and weight of 
air-freight pieces which can be loaded on 
board 

The combination of the author's con 
veyer system and Lockheed’s arrange- 
ment is a step forward in our studies of 
air-freight handling. 

From a commercial viewpoint, before 
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air freight can be offered at competitive 
rates, it is imperative that handling costs 
be substantially reduced in order to 

1 Bring such costs to a fraction of 
direct-flight expenses for low-flight 
ranges. 

2 Provide the best possible flight 
utilization of the equipment. 

3 Result in greatest number of ton 
miles per hour flown per day 


Comment sy G. W. Hertin‘ 


In the transportation field there has 
long been a need for an efficient method of 
handling merchandise freight, partic- 
ularly LCL. This is needed not only for 
speeding up the deliveries from the 
manufacturer and wholesaler to the re 
tailer but also to reduce the considerable 
losses resulting from damage to intransit 
shipments. The Transit Van System! 
has considerable merit in that it provides 
a means of reducing ground handling and 
permits prepacking of shipments by the 
shipper. Carefully planned prepacking 
of shipments should go a long way to 
ward reducing damage and also toward 
eliminating some costly packaging. It 
one has ever watched the unloading of 
freight cars at city freight terminals and 
the rehandling of package freight to 
hand trucks, to motor trucks, and back to 
railroads or truck lines for reshipment, 
he can get a good idea of the costliness of 
handling less-than-carload freight ship 
ments. The costliness of handling small 
shipments has not encouraged the rail 
roads to provide the best service possibl 
to the LCL shipper, and because truck 
lines can offer speedier delivery, the rail 
roads have lost a large share of such 
shipments 

It would be ideal if a standardized 
transit van could be developed for use 
not only by the railroads but the truck 
lines and airlines as well. The special 
ized requirements of the air lines in per 
ticular, however, and the problems of 
airplane design are not conducive to de 
velopment of a transit van which would 
serve all three modes of transportation 
alike. The air lines, with their problems 
of stowing shipments within the contour 
of a fuselage and with the emphasis that 


* Manager Aircraft Acceptance, Trans World 
New York, N 


Airlines, Inc., 
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must be placed on weight saving, could 
not find a practical and economic use for 
a heavy and bulky van designed to fit 
truck beds and flat-car railroad equip- 
ment. More and more air lines are find- 


ing that, in order to handle the full 
weight payload of an airplane, every bit 
of available space in the cargo hold and 


bins must be utilized. Certainly a 
square-type transit van would not permit 
full utilization of the volumetric capacity 
of a fuselage, the design of which is dic- 
tated not primarily by its space-carrying 
ability but instead on aerodynamic and 
structural requirements as well 

It is a recognized fact that the air 
freight volume of the air industry is 
directly related to the rate structure 
With cach lowering of rates made possi- 
ble by reduced direct operating and 
handling costs, the growth possibilities 
are astronomical. In order to achieve 
these lower rates, we first must design an 
airplane capable of operating at ex- 
tremely low direct costs. For example, 
at a rate of 12 cents per ton-mile and 
assuming an average load of 10 tons, 
revenues would cover direct operating 
cost of only $1.20 per airplane mile 
Based on a 60 per cent load factor, this 
suggests an airplane having a payload of 
32,000 Ib and, depending on its range, a 
ap hharne palladeye wg oficiog sted 
The writer regrets that it is not possible 
to design such an airplane to operate 
within this cost range at present. In 
other words, airplane cost today would 
not permit at reasonable load factors 
sufficient revenue to carry the direct cost 
at 12 cents per ton-mile. When indirect 
costs are added to this, the requirement 
for a more economic cargo transport be 
comes even more difficult to achieve. It 
is true that much larger airplanes will re- 
duce the cost per available ton-mile, but 
before this can happen, the curboprop or 
turbojet transport must reach the most 
optimum fucl economy, and airports 
must be developed to handle air Goliaths 

Ic is easy to realize that, with this prob- 
lem of achieving payload with the least 
possible direct cost, we cannot at the 
same time subtract from this payload by 
means of heavy and bulky cargo contain- 
ers designed to a standard suitable to 
both surface and air transportation. It 
is not likely that even very large air- 
planes could tolerate payload losses duc 
to heavy vans 

As another part of this problem, in- 
direct cost and the cost of handling air- 
freight shipments must be reduced tre 
mendously. We believe that a low rate 
would permit development of a great 
volume of cargo traffic, and with that our 
normal existing overhead would be 
diluted to such a point that it would be 


far less than the level of 100 per cent of 
direct cost that we now experience. In 
order to do this, however, we must find 
a way to prevent the addition of tremen- 
dously large indirect costs such as those 
caused by costly and delaying handling 
techniques. 

A container of some sort designed for 
the air-transport vehicle would provide a 
means of reducing these handling costs 
and speeding up the trans-shipping of 
freight to surface forms of carriage 
These units of necessity must be de- 
signed to waste very little fuselage vol- 
ume and to be as light as durability prac- 
tices will permit. For airline use we be- 
lieve that the special air freight-handling 
techniques, discussed in the paper on 
Kelly Air Force Base operations,? offer 
more immediate gain to the airlines than 
do especially designed containers. The 
van idea could be adopted, however, to 
take the form of a platform or floor sur- 
rounded by a special cargo netting, thus 
achieving weight saving. These units 
could be prepacked before arrival of the 
airplane and by special handling equip- 
ment stowed in position in the airplane 
with minimum delay. These units could 
be handled mechanically to the air- 
freight depot for break-up into smaller 
shipments or possibly as a unit loaded on 
a truck for delivery to the receiver. It 
may be possible that even small contain- 
ers designed especially for aircraft could 
be used successfully, but we do not see 
how a large unit having heavy door 
structure, side frames, and floor structure 
could be usable after the weight of the 
unit is considered. We agree that a unit 
such as the proposed transit van would 
have very great value to the military 
services and would permit rapid trans- 
shipment of materials and supplies from 
airports, to trucks, to final delivery to 
military areas accessible only by surface 
transportation. In this case, however, 
the need for expediency would offset the 
considerable weight of the van 


Comment BY Harotp D. Hoexstra® 

These papers? bring out in an ex- 
cellent way the work that is being done 
to overcome some of the problems in the 
ground handling of air cargo. This 
phase represents a very importanc part of 
the roral cost and time 

The paper describing the Transit Van 
System! brings out that during its life the 
freight car spends only 3 hours out of every 
24 producing transportation. That is an 
understandable degree of utilization time- 


* Assistant Director for Prototype Aircraft 
Development, Office of Aviation Safety, Civil 
Aeronautics Administration, Washington, 
D.C 
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wise, but it is interesting to translate that 
utilization and the accompanying average 
speed of 20 mph, which gives 60 miles per 
day, into a comparative aircraft figure 
Using a block speed of 250 mph for the 
latest cargo airplanes would be equiva- 
lent to having a daily utilization of such 
an airplane of only 15min. Since cargo- 
aircraft utilization is generally in the 
range of 6 to 9 hr per day, it is apparent 
that the work capacity of the airplane is 
many times that of the freight car. 

The packaging method which the 
transit van offers has excellent advantages 
in a number of ways, and it is only neces- 
sary that these advantages be balanced 
against the weight of the van itself, 
which of course must be deducted from 
the payload 

The second author? points out that the 
handling of cargo inside the airplane 
continues to be the factor which limits 
the speed with which an airplane can be 
loaded or unloaded. A great amount of 
work is being devoted to solving this 
phase of the problem, and some com- 
ments directed to the cargo aircraft itself 
follow: 

Aircraft manufacturers, in collabora- 
tion with operators in the past several 
years, have done a tremendous amount of 
development work, and new cargo air- 
craft are just now coming into use which 
have greatly facilitated cargo operations 
through increased speed and economy 
In addition, the Prototype Aircraft 
Advisory Committee, established by the 
Administrator of Civil Aeronautics Ad- 
ministration, has developed specifica- 
tions for two sizes of cargo airplanes. 
One of these is intended to carry a 
30,000-Ib payload for a distance of 2000 
statute miles at a block speed of 300 mph 
and to operate from a 5000-ft field-size 
airport. The other is intended to carry a 
50,000-Ib payload over a range of 2500 
miles at a speed consistent with the best 
economy over the distance (low cost per 
ton-mile) and the field size of 6500 ft 
maximum, 5900 ft desired 

It should be noted that the specifica- 
tions call for a relatively level cargo floor 
and that if other than truck-bed floor 
height (43 in. to 46 in.) is employed, the 
economy and ease of operation equivalent 
to the truck-height floor shall be sub- 
stantiated. 

Aircraft developed to meet these 
specifications will provide excellent prog- 
ress in the direction of the aircraft pre- 
dicted,' having speeds in excess of 400 
knots and cargo capacities of 100,000 Ib 
or more. 

Recently, the CAB has proposed regu- 
lation changes which may provide, in the 
near future, increased payloads for cargo 
aircraft in the transport category with a 
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resultant substantial improvement in 


economy. 
Comment By H. J. Knerr® 


The elaborate and expensive devices 
required for loading and unloading 
presently available freight aircraft are 
necessary because the operator is forced to 
utilize aircraft not designed for the 
specific purpose of hauling freight 
through the air rather than on the 
ground 

The economics of freight transporta- 
tion will compel the rapid growth of a 
dividend-paying subsidy-free air-freight 
industry once an air vehicle appears on 
the scene capable of reducing rates to 
figures comparable with those in effect 
on ground méans of transportation 

Present-day aircraft are with us because 
they all have had military forebears 
The wing-and-cylinder configuration suc- 
ceeded the pioneer stick-and-wire form in 
order to meet the military requirement 
for more and more speed and fire power 
It has been easier to convert this form to 
passenger carrying than to develop other 
forms that more nearly meet the real] re- 
quirements of the traveling public for 
safety and comfort. The third genera- 
tion of air transport is now suffering for 
the sins of its predecessors 

Tomorrow's air-freight vehicle must 
be one that is cheap to build, cheap to 


operate, and above all, cheap to handle 
on the ground. The form indicated is 


rectangular, not round. Square surfaces 
are easily formed. Boxlike interiors 
with wide-open floor spaces can be loaded 
efficiently. Truck-bed height of floor 
need never be exceeded, and the perform- 
ance can be such that exacts no premium 
from the operator 

It appears that the transit van solution 
to the problem of warchousing, cartage, 
and loading of air freight fits perfectly 
into the aircraft-design picture here 
suggested 


ComMENT By J. W. WHEELER’ 


The Transit Van System of transporta- 
tion' would appear to be the most prac- 
tical method for handling cargo in rec- 
tangular packages. 

In his discussion of Kelly Air Force 
Base cargo-handling procedure,? the 
author shows several illustrations of the 
improved ‘cargo-loading methods which 
are now in use. From his presentation it 
would appear that a reduction had been 
made in the number of man-hours, but 
that the number of employees required 

® Major General, USAF (Retired), Vice- 
President, Air Lifts, Inc., Washington, D. C 

? Department Head for Engine Instruments, 
Sperry Gyroscope Company, Great Neck, 
Long Island, N. Y 


had not been reduced appreciably. If 
the traffic density at an air-cargo base is 
too low, no actual saving in man-hours 
results, because the men usually must be 
hired for a continuous 8 to 10-hr day 


Crosure By J. ALison 


Comments have been made regarding 
the weight of vans in aircraft. The 
author feels that the surface has hardly 
been scratched in the art of preloading 
and prepackaging and that as more is 
learned there will be great opportunities 
for savings in packaging tare as well as 
decreasing ground time required for load- 
ing and unloading large cargo aircraft. 

With suitably designed retaining de- 
vices inside the Transit Van it should be 
possible to better utilize available cube. 
It also should be possible with these 
retaining devices to decrease the package 
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weight of the articles to be shipped, 
thereby increasing the net cargo load, 
with corresponding decreases in the cost 
of transportation. Work being done 
for the military on the use of special 
retaining devices for military cargoes 
in the van indicates that the weight of 
the van will be offset by savings in pack- 
age weight of the materiel to be shipped. 

There also are opportunities in the 
design of future aircraft to use vans or 
pallets the size of vans as sections of 
the aircraft floor, If this can be accom- 
plished the aircraft floor can be pre- 
loaded and put in place within the air- 
craft structure with a minimum addition 
of parasite weight and minimum loading 
delays 

J. R. Auison.* 

® President, Transit Van Corporation, Red- 

wood City, Calif 


Engineering Unity 


To tHe Epitor: 

I would like to add my ideas on the 
subject of unity to those already pub- 
lished and express an opinion which I 
fecl has been suppressed for some rcason 
or other 

In all of the discussions on the matter 
of unity that I have read nobody has 
stated the fact that we already have the 
budding plant of unity right now. If 
this plant is ourcured and fed, it can 
easily be the oak that will truly repre- 
sent the whole society of engineers 
Of course, I have reference to the National 
Society of Professional Engineers. This 
organization is not selective as are the 
technical organizations, but includes all 
branches of engineering and any qualified 
engineer can and should belong. It is 
strong since it invites individual effort 
at all levels—local, state and national, 

As a member of ASME, ASM, and a 
past member of the American Rocket 
Society, I would like to point out how 
naturally these organizations fit into 
the picture of unity that I am trying to 
paint, These organizations along with 
many others are the technical (or special- 
ist) groups within the engineering pro- 
fession. We can look to the medical 
profession to see how our unity should 
be organized. The technical societies 
should assume thesame role as the special- 
ist societies of the medical profession. 
As mechanical engineers, metallurgists, 
or rocket specialists, we obtain from 
our technical groups that information 
which is peculiar to our special fields. 
However, we do not and should not 
look to these societies for professional 
representation. The medical society has 
its AMA for such representation and 


we have our NSPE. We would certainly 
do well to hope for such unity as the 
medica] society enjoys. 

There is one factor which, in my 
opinion, rules out any possibility of 
obtaining unity by a grouping of the 
technical societies. The membership 
requirements of most of the technical 
societies are not sufficient to preclude 
the membership of pscudo-cngincers. 
ASME is fairly careful on this score, 
but ASM and ARS require only a pay 
ment of dues. J have no criticism of 
these policies, but I question the validity 
of using these organizations to truly 
represent all engineers, NSPE is the 
only group that requires the enginecr to 
prove his title of engineer by registra- 
tion, the same requirement used by the 
AMA. NSPE is the only group of 
mechanicals, civils, electricals, ctc., 
working for all engineers. 

My position in industry is such that 
membership in ASME and ASM is advan- 
tageous to my work. However, with 
little stretch of the imagination, I 
could join any number, and maybe all, 
of the technical societies. Would this 
increase my sharc in unity if Plan A were 
adopted? 

Where is the line drawn on the mem- 
bership of this expanded Engineers Joint 
Council? Is the American Society for 
Metals included? The ASM certainly 
includes many metallurgical engincers 
who have no desire or need to belong 
to any of the other technical societies. 
Will Plan A represent this engincer? 

Therefore I say that we have only to 
expand what we already have to ac- 
complish the unity which we sorely 
need, Our technical socictics should 
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stress registration as the logical means 
of safeguarding the title of engincer 
and also stress membership in NSPE as 
the proper means of becoming a truc 
member of the brotherhood of engineers 
If this were done, the problem of unity 
would be automatically solved with no 
additional organizations of complex 
regrouping necessary. Let each group 
do what it was organized to do and we 
shall emerge with a unity which can 
easily match the solidarity of the medical 
profession 


‘ 


Rowse Jounson 


Automatic Flight Control 


To rue Eprror 

It has been brought to my attention 
that in the paper ‘Automatic Flight 
Control—Analysis and Synthesis of 
Lateral-Control Problem,"’ which ap 
peared in the April, 1952, issue of the 
ASME, an crror 
is present in Equa 
The expression for 


Transactions of the 
in the manuscript 
tion [25], page 423 


C'og should read 


+ bifey + 


“a > dof dy 


F, (ce bifiy dof.) 


Previously the coefhicient of fi, was 


It should be negative 


Remus N 


positive 


Bretor.! 


Railway Mechanical 
Engineering, 1950-1951 


E ARE indebted to J. A. Bennett 
Powell, traction manager, 
Davey, Paxman and Company, Ltd., of 
Colchester, England, for calling attention 
to incorrect and possibly misleading cap 
tions on Figs. 23 and 24, in the article 
Progress in Railway Mechanical Engi 
wering, 1950-1951,"’ of the April issue of 
Mecuanicat Enoweerino. The caption 
of Fig. 23 should read ‘'827-hp Freight 
and Passenger Locomotive for British 
Railways."’ He also notes that the term 
hydraulic drive’’ in the caption of Fig 
24 may be misleading. The locomotive 
shown is equipped with a fluid coupling 
on the output shaft of cach main engine, 
but it has no hydraulic torque converter 
The committee which prepared the report 
used the term hydraulic 
general sense.~-Editor 


sales 


drive im a 


* Professional Engineer, Chemical Division, 
Ko rs Company, Inc., Monaca, Pa. Mem 
‘SME 

® Research Engineer, Acronautical Divi- 
sion, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn 





Books Received in Library 


ApsorPTION AND Extraction. By Thomas 
K. Sherwood and Robert L. Pigford. Mc- 
Graw-Hill Book Company, Inc., New York, 
N. Y., 1952. Bound, 6'/, X 9'/, in., 478 pp., 
diagrams, graphs, tables, $7.50. This volume 
vutlines the underlying theory of such impor 
tant diffusional processes as absorption, ex- 
tration, drying, humidification, and dehumidi- 
fication, and discusses the engineering 
problems connected with the design and 
operation of equipment for absorption and 
extraction. It includes a summary of the 
available performance data on various types 
of — and has a chapter on the basic 
principles of solvent extraction. There is a 
bibliography 


Acres pu Cox.togque INTERNATIONAL Dt 
Mécanique. Poitiers, 1950. Vol. 4: Etudes 
sur la Mécanique des Solides Etudes sur la 
Mécanique Générale. France, Ministére de 
l'Air, Publications Scientifiques et Techniques 
No. 261, 1952. Paper, 7 X 10'/: in., 338 pp., 
charts, diagrams, illus., tables, 1800 fr 
Some 30 papers from a 1950 conference are 
reprinted in this publication, dealing with 
various aspects of the field of mechanics 
The papers are classified under the following 
major subject headings: mechanics of solids, 
mainly in connection with soils and soil 
behavior; internal friction, mainly in metals; 
current metallurgical and strength of materials 
problems, such as fatigue; the — ot 
modern calculating machines and methods to 
mechanics problems; the mathematical ap- 
proach to aerodynamic, vibrational, and other 
physical problems 


Cootinc Towers. By J. Jackson. Butter 
worths Scientific Publications, Bell Yard, 
Temple Bar, London, England, 1951. Bound, 
6 X 9%/, in., 104 pp., tables, graphs, illus., 
$3.50. This book has been designed to help 
the nonspecialist and student of chemical 
engineering to understand cooling towers ot 
the mechanical-drafe type. Basic theory and 
data are given for cooling-tower operation, 
design, and testing, and the author describes 
in detail a rational method of design for a par 
ticular type of tower, the grid-pac Fed induced 
draft tower. 


Die-Castinc. By Charles O. Herb, Editor 
of Machinery. The Industrial Press, New 
York, N. Y., second edition, 1952. Bound, 
6'/4 X 9/4 in., 310 pp., diagrams, illus., 
$4.50. A practical review of current methods 
and —— The applications of the 
process, the machines used, and the casting 
of various metals are considered. Special at- 
tention is given to die steels and die design 
The dies described have been classified in 
groups according to their most distinguishing 
characteristic. Alloy compositions and prop- 
erties are tabulated and many photographs 
and drawings are provided 


Fuets anp Comaustion. By Marion L 
Smith and Karl W. Stinson. McGraw-Hill 
Book Company, Inc., New York, N. Y., first 
edition, 1952. Bound, 6'/, K 9'/, in., 340 
pp., diagrams, tables, charts, illus., $6.50 
A concise but comprehensive treatment of the 
characteristics and properties of solid, liquid, 
and gaseous fuels, the fundamentals of the 
combustion proses and the effective applica- 
tion of combustion principles in furnaces, oil 
and gas burners, internal-combustion engines, 
gas turbines, and rockets. Problems and 
literature references accompany each chapter 


MECHANICAL ENGINEERING 


The chemical aspects of combustion are pre- 
sented in such a way as to be readily under- 
standable to students with an elementary 
background in the subject 


Graruic Metuovs rox Sorvino Prosiems 
By Frank A. Heacock, Princeton University, 
1952. Paper, 8'/2 & 11 in., 113 pp., charts, 
diagrams, graphs. Available from Prince- 
ton University Store, Princeton, N. J., $1.90, 
postpaid. This book is intended as a reading 
guide to recent literature on graphic methods 
as applied to the solution of technical problems 
in various fields of engineering, science, and 
industry Explanatory text precedes the 
bibliography in each of the cight sections 
simple graphs and charts, the hydrograph, 
geometric diagrams, network charts, vectors 
and mechanics, descriptive geometry, nomo- 
graphs, graphic analysis. Over 600 references 
are given, from 1937 to 1950, with a brief 
abstract or annotation in each case 


Hanpsucn pes Wassersaves. By Armin 
Schoklitsch. Volume 2. Springer-Verlag, 
Vienna, Austria, second edition, 19§2. Bound, 
8 X 11 in., 593 pp., illus., diagrams, charts, 
tables, $37. Continuing the revision of this 
classic work, the first edition of which was 
translated into English some 15 years ago, 
this second volume covers in detail the 
hydraulic structures connected with dams and 
outlet works, hydraulic power stations, 
drainage and irrigation, river and canal 
engineering. Over 2000 section drawings and 
photographs illustrate the text. Volume 1, 
issued in 1951, covered hydrology and hy- 
draulics, water-supply engineering, sewerage 
and sewage disposal. The two volumes com- 
tise a complete treatise on the subject, and 
furnish as well, by means of literature refer- 
ences, a guide to a wide range of specialized 
aspects and structures 


MEcHANISM By Joseph Stiles Beggs, 
University of California, Los Angeles, 1951 
Paper, loose-leaf, 8'/2 X 11 in., eleven sections, 
various pagings, diagrams, tables. Available 
from author, P.O. Box 12, Pacific Palisades, 
Calif., $2, postpaid. Intended for students 
in an advanced course in kinematics, these 
compiled notes describe and analyze a wide 
variety of mechanisms from cams, couplings, 
belts, and so on, to the more complex com- 
binations such as occur in computing devices 
A certain amount of space is devoted to gen- 
eral theoretical considerations 


Merar Interraces. American Society for 
Metals, Cleveland, Ohio, 1952. Bound, 6'/, 
X 9/4 in., 335 pp., charts, illus., tables, 
graphs, $5. Twelve _— are printed 
ere which were presented at an ASM seminar 
in Detroit in 1951. Topics dealt with include 
the following: theory of internal boundaries, 
grain shapes and other metallurgical appli- 
cations of topology; interfacial a 
grain boundaries; boundary migration; phase 
transformations at interfaces; and other metal 
surface phenomena 


Pattern Design. By Henry E. Kiley and 
John H. Paustian. Second edition, 1952, 
International Textbook Company, Scranton, 
Pa. Bound, 5'/2 X 8'/2 in., 19 pp., diagrams, 
illus., tables, $4.75. Covers sample patterns, 
molding details, pattern materials and con- 
struction, match A rang and skeleton patterns 
It includes the field of pattern design and cost 
estimates, plus a chapter devoted to ——- 
problems. Some 200 illustrations highligh« 
the emphasis on efficient methods. is 
second edition reflects the materials and proc- 
esses in current use, treated concisely from 
the engineer's viewpoint 
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Building for the Future of America— 
Theme of 1952 ASME Annual Meeting 


Hotels Statler and McAlpin, New York, N. 


ee preprints of numbered papers 
may be purchased from ASME Order 
Department, 29 West 39th Street, New York 
18, N. Y. Please order by number as listed in 
the tentative program. 


Tentative Program 
MONDAY, DECEMBER 1 


8:00 a.m. 
Registration 
9:30 a.m. 


Applied Mechanics (1) 


Some Problems of Orthotropic Plane Stress, 
by H. D. Conway, Cornell University (Paper 
No. 52 4) 

The Stress Distributions Induced by Concen- 
trated Loads Acting in Isotropic and Orthotropic 
Half Planes, by H. D. Conway, Corneil Univer 
sity. (Paper No. 52—-A-14) 

Pure Bending of an Incomplete Torus, by M 
A. Sadowsky and Eli Sternberg, Mlinois Institute 
of Technology. (Paper No. 52—A-17 

The Bending of a Wedge-Shaped Plate, by S 
Woinowsky-Krieger, Laval University, Canada 
(By Title)* 


9:30 a.m. 


Aviation (I1)—Materials Handling (1)— 
SAE (I)—IAS (I)}—NSIA (1) 


Panel—Air-Cargo Terminal Require- 
ments 


The Civil Aeronautics Administration Interest, 
by Philip A. Hahn, Division of Airports, C.A.A 
The Large Airport Operator’s Views, by Thomas 
M. Sullivan, The Port of New York Authority 
The Air-Cargo Transport Manufacturer's Views, 
by Herman Olson, Douglas Aircraft Corp 

The All-Freight Operator’s Views, by F. Edward 
Hembree, Flying Tiger Line, Inc 

The Combi P Air-Freight Opera- 
tor’s Views, by Frank W. Jones, American Air 
lines 





9:30 a.m. 
Hydraulic (1) 


Pressure Surges ag Large Pump Installations, 
by John Parmakian, S. Bureau of Reclamation 
Cavitation Tests on “Hydrofeite in Cascade, by 
F. Numachi, Tohoku University, Japan. (To be 
presented by Robert T. Knapp, California Insti 
tute of Technology) 
Pressure Distribution About a Si 
Axial-Flow Propeller Pump, by 
California Institute of Technology 


le Blade of an 
J. A. Morelli 


preprint available 


* Not presented orally; 


ASME News 


9:30 a.m. 

Heat Transfer (1) 
Vorticity Heat Transfer in Molten Metals, by 
R. G. Kennison, Knolls Atomic Power Labora- 
tory 
Report on a Liquid- Metal 
Steam-Generation System _ for 
Plants, by 7. Trocki and D. B 
Atomic Power Laboratory 
Design and Performance of Liquid-Metal Heat 
Exchangers and Steam Generators for Nuclear 
Power Plants, by R. D. Brooks and A osen 
blait, Knolls Atomic Power Laboratory 


Heat-Transfer and 
Nuclear Power 
Nelson, Knolls 


9:30 a.m. 

Fuels (1)—Power (1) 
Wood Burning, by W. L. Wagner, Detroit Stoker 
Co 
Turbulence Suspension Burning of Wet Wood 
and Other Fuels, by Otto de Lorenzi, Combustion 
Engineering Superheater, Inc 
Wood Burning in Central Stations, by Ray B 
Boals, Eugene Water & Electric Board, Dale 
Bumstead and C. D. Judson, Bumstead- Woolford 


Y., Nov. 30-—Deec. 


9:30 a.m. 
Process Industries (1) 

Cleaning of Fluids by the Use of Ceramic Filter 
Media, by George B. Jordan, Jr., Selas Corpo 
ration of America 
Felt as a Material in Industry, by Leon D. Gru 
berg 
9:30 a.m. 

Gas-Turbine Power (1) 
Effect of Rotary Regenerator Performance on Gas- 
Turbine- —— Performance by D Harper 
and W Rohsenow, Massachusetts Institute 
of Aa 
Rotary Regenerative Air Preheater for Gas Tur- 
bines, by A Bowden and W. Hrynissak, C. A. 
Parsons and Co., Ltd 
9:30 a.m. 
Machine Design (I1)}—Production Engi- 

neering (I) 


Appearance Comes in Three Shades, by Michael 
W. Papp, The Warner & Swasey Co 


UNITED NATIONS, EMPIRE STATE, AND CHRYSLER BUILDINGS REACH HIGH TO CREATE THIS 
IMPRESSIVE SKYLINE AS SEEN FROM THE EAST RIVER 
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Oversize Problems in p Peotasing a Large Drag- 
Lime Excavator, by ods, Bucyrus-Ene 
Co 
12:15 p.m. 

President's Luncheon 


The President, R J. S. Pigott, Fellow 


The ASME and the Engineer 


Speaker 
ASME 
Subject 


2:30 p.m. 
ogg Mechanics (i) 


of Vibration for « 
Siedaee Rod of Variable Section, by James L 
Lubkin and Y. L. Luke, Midwest Research 
Institute (Paper No. 52--A-27) 
Forced Lateral Vibration of Beams on Damped, 
Flexible End Supports, by Donald F. Miller, 
Westinghouse Research Laboratories (Paper 
No. 52-—-A-23) 
Stresses Due to Ta 
an Elastic Solid Wi 
tact Stress Problems, by James O 
Chang Keng Liu, University of IMlinois 
No, 52-—-A-13 


dine! 





ential and Normal Loads on 

Application to Some Con- 
Smith and 
(Paper 


2:30 p.m. 


Aviation (I1)}—Materials Handling (11) 
—SAE (II)}—IAS (I1)—NSIA (II) 


Symposium on International Air-Cargo 
Trends 


Air-Freight Development in Australia, by Jan H 

Grabowsky, Australian National Airways 

| a Development In Europe, by D. Sj De 
M. Royal Dutch Airlines 

emaiaiee Air-Freight Development in Rela- 

tion to Air Logistics, by Ray Norden, Seaboard & 

Western Airlines Lac 


2:30 p.m. 
Hydraulic (II) 


Piestremagnetic Pumps for Liquid Metals, by 
F Cage, Jr., Kuolls Atomic Power Labora- 
cmp 
Mechanical Liquid Pumps for High Temperature, 
by P. M. Clark, Knolls Atomic Power Laboratory 
Development of Special Pumps and Their Power- 
Supely Valves, Bearings, and Instrumentation 
for Liquid Metals, by Edward F Brill, Allis 
Chalmers Manufacturing Co 


2:30 p.m. 
Heat Transfer (11) 


2:30 p.m. 

Process Industries (I1)-ASRE 
Noncombustion Gas Turbines, by A. M. G 
Moody, The Trane Co, and Kari F. Kayan 
Columbia University 
Application of Electrical Analog 
Conduction Studies, by Peter E 
Electric Co 
Nore The above session will be held at as 
Hotel Commodore in conjunction with ¢t 
ASRE Meeting 


to Thermal 
Javey, General 


2:30 p.m, 

Gas Turbine Power (I1)—Fuels (I1)— 
Power (Il) 

Residual Fuel-Oil Ash Corrosion, by B O. Buck 

land,C M_ Gardiner, and DG. Sanders, General 

Electric Co 

The Use of Residual Fuel Oils in Gas Turbines, 

by Philip Draper, Shell Petroleum Co, Ltd 


2:30 p.m. 
Machine Design (II 7 * eae 

Engineering (II) 

Design of Shrink Fits, by Poul R_ Paslay, The 

Rice Institute, and Robert Plunkett, General 

Electric Co 

' anoth of Tu 

oe _Bearias factorial e the 
Different Lubricating Oils, by 

s Iniversity of Iinois, H. A. Wrichson 

DA 4 Oil Co., H. W. Highriter, Vascoloy 

Ramet Comp, and A. F. Gabriel, Acme Industrial 


Co 


ten Carbide 
edium- — 





8:00 p.m. 
Applied Mechanics (III) 
Influence Coefficients of Tapered Cantilever 


Beams Computed on SEAC, by Samuel Levy, Na- 
— Bureau of Standards. (Paper No. 52—-A- 
25) 

Nonlinear Distribution of Bootie Ghesees Due to 
Distortion of the Cross Section, by H. H. Bleich 
Columbia University. (Paper ~ 52—A-7) 
Defiections of Circular aoe 2 on Elastic 
Foundation Obtained by Methods flermenis 
Analysis, by E. G. Volterra, Rensselaer Polytech- 
nic Institute. (Paper No. 52-——A-16) 


8:00 p.m. 
Aviation (II1)}—Materials Handling 
(IIL )}—SAE ae (1II)}—NSIA 


Symposium on Air Transportability 

Air Transportability in the Fleet Logistics Air 
Wing, by Joseph. I. Taylor, Fleet Logistics 
Air Wing, Atlantic Continental 
Air Transportability With Troop Carrier, by 
Robert W. Douglass, Jr., Donaldson Air Force 
Base. 
Air Transportability With Mats, by Joseph Smith, 
Andrews Air Force Base 
Air-Transportability Capabilities of the Commer- 
1, Carrier, by Thomas L. Grace, Slick 

irways 


8:00 p.m. 
teas G)—-Monagemens (I) 

P i and My J Seung Engi- 
neer, ae D fo: Ford Motor 
Computing Machines and the hen of the Engi- 
eer, by Walter Pitts, Massachusetts Institute of 
Technology 
Operation Research, by John B. Lathrop, Arthur 
D. Little Inc. 





8:00 p.m. 

Metals Engineering (1) 
Asarco Continuous Cast Bearing Bronzes, by 
J. S. Smart, Jr., American Smelting and Refining 
Co., and Paul 7 Kranz, American Smelting & 
Refining Co 
Effect of Gating Design on Casting Quality, by 
S.C. Massari, American Foundrymen's Society 
(35-minute motion picture in color together with 
introductory remarks ) 


8:00 p.m. 
Fuels (II1)}—Power (III1)}—Machine 
Design (ill — Flue 


Air-Preheater Dalen as Affected by Fuel Char- 
acteristics, by E ‘ammond, and Hilmer 
Karlsson, The. Ae Preheater Corp.’ 

Tubular Air-Heater Problems, by George Parma- 
kian and E. F. Rothemich, Riley Stocker Corp 


TUESDAY, DECEMBER 2 


8:00 a.m. 
Registration 


9:30 a.m. 
Applied Mechanics (IV) 


On a General Method “ Solving Second Ordinary 
Differential Equations by Phase-Plane Displace- 
ments, by Lydik : acobien Stanford Uv niversity 
(Paper No. 52—A 

On an Iterative Method for Nonlinear Vibrations, 
by Robert E rson, Jr, Ne American 
Aviation, Inc (Paper No. 52—A-20) 

On the Application of I d Method to Con- 
tinuous Systems, by Paul F. Chenea, Purdue 
University. (Paper No. 52—-A-28) 


9:30 a.m. 


Aviation (IV }—Machine Design (IV) 
Metals Engineering (II)—SAE (IV) 
AIME (I)—IAS (IV) 

ean s for AL 4 (ihe Metal) Forgings 
- Aircraft 1 by 
George sd — P Sieel Aircraft C 
The Design and Construction of e tin 
and Extrusion Presses for Ligh i on 
| ed Stone, United Rasieoie al BA 
Metallurgy and ry and Suitable Light- 
Metal Ingots for Large and Extrusions, 
by Thomas L Priteles 1 Mat a> 8 Metals Co 





MECHANICAL ENGINEERING 


9:30 a.m. 
Hydraulic (III) 


Modern Trends in Hydraulic Turbine Design 
Europe, by George A. Bovet, Charmilles ot 
ing Works, Ltd 

The Design and Calibration of a New Cavitation 
Laboratory for Hydraulic Turbines, by Hans 
Ulmenn and R Sproule, Dominion Engineer- 
ing Works, Ltd 


9:40 a.m. 
Heat Transfer (111) 


Symposium on Materials Problems in Heat 
Exchanger Design 
An Evaluation of the Properties of Weld Metal 
for Fabricating Heat Exchangers and Vessels for 
Low-Temperature Service, by Robert W. Bennet! 
American Locomotive Co. 
Heat-Exchanger For for Low-Tem: 
Service, by az 7 és and Frank S. G 
Taylor Forge & P: orks 
Test on Pabricated Spherically Dished Floating 
Cover for Heat Exchanger, by Gunnar Sunde and 
Olaf A. Sundholm, M. W. Kellogg Co 
Protection of Heat-Exc er Channels and 
Covers From Corrosion by Sait Water, by Wilfred 
rf Dansiger and Olaf A. Sundholm, M. W. Kellogg 
oO 


ature 
fillaams 


9:30 a.m. 

Management (I1)—IIRD (1 )—Materials 

Handling (IV }—Safety (1)}—Production 
Engineering Gil }—Jusior (II) 


Progress in A Producti by H. L 
Waddell, editor, Factory Management ped Main- 
tenance 

The Formal Concepts of Automatic Production, 
by Norbert Wiener, Massachusetts Institute of 
Technology 


9:30 a.m. 
Fuels (1V )}—Power (IV) 


Combustion of Pulverized Coal in Water-Cooled 
Radiant Tubes, by R Sherman, Battelle Me- 
morial Institute, T. R Sawyer, Steam Locomo- 
tive Research Institute Inc., and G. E. Keinath, 
Battelle Memorial Institute 

The Development of a Vaporizing Oil Burner, by 
J. A, Johnson and E. if Eusits, Thermal Re- 
search & Engineering Corp. 

Pulverized-Coal Gasification—Ruhrgas Proc- 
esses, by Kurt Traenckner, Essen, Germany 


9:30 a.m. 
Gas Turbine Power (II1) 


Some Considerations in the Installation of the 4 
Turbine in a Closed Compartment, by L ; 
Shallenber g, O. White Mechanical Aas 
and K. E. Schlachter, U. S. Naval Engineering 
Experiment Station 

Closed-Cycle Air-Turbine Plant, by S. T. Robin- 
son, Sanderson & Porter 


12:15 p.m. 
Heat Transfer Luncheon 


Presiding: A.C. Mueller, E. 1. du Pont de Ne- 
mours & Co., Wilmington, Del 

Speaker W. E. Lobo, director of Chemical- 
Saslenetes Division, M. W. Kellogg Co., New 
York, N. ¥ 

Subject’ Problems in Heat-Transfer Application 





1:30 p.m. 
Fuels (V)}—Power (V)—Air Pollution 
Sontrols 


Recent Developments a Pr 

tion Abatement, by A 

Steel Co 

Health Aspects, by R. A. Kehoe, University of 

Cincinnati 

Air Pollution Indicated by Symptoms on Vege- 

tation, by P. W. Zimmerman, Boyce Thompson 

Institute 

some Legal Aspects of Air Pollution Abatement, 
L amans and Smith Buchanan, Ingersoll, 

Nedewehd & Eckert 

Stack Diffusion, by -. W. Hewson, Massachu- 

setts Institute of Technology 

Engin and Management, by G. F. Jenkins, 

Carbide & Chemical Corp. 

Sampling and Measurement, by L. 

Harvard School of Public Health 


ASME News 


iy omy in Air-Pollu- 
ra > Ag Bethlehem 


Silverman, 








Ocroser, 1952 


Satuctsies Experiences in Fly-Ash Collections, by 
S. Norling, E. l. du Pont de Nemours & Co 
~ 


2:30 p.m. 
Applied Mechanics (V) 


The End Probiem of Rectangular Plates, by 
Gabriel Horvay, General Electric Co. (Paper 
No. 52-—A-2) 

An Invarient Membrane Stress Function for 
Shells, by Langhaar, University of Illinois 
Paper No. }2-——A-18) 

On the Plastic Strains in Slabs With Cutouts, by 
P. G. Hodge, Jr., University of California (Paper 
No. 52—A-22) 

Responses of an Elastic Cylindrical Shell to a 
Transverse, Step Shock ave. (By Title)* 
by Raymond D. Mindlin and H. H. Bleich, Co- 
lumbia University (Paper No. 52-—-A-19) 


2:30 p.m. 


Aviation (V)—Machine Design (V)— 

Metals Engineering (III }—Production 

Engineering (IV)—AIME (II)—IAS 
V)—SAE (V) 


Press Operation and Its 


The Large Forging 
Motherwell, 


Production Problems, by George W 
Wayman Gordon Company 

The Large Extrusion Press and Its Production 
Problems, by F Cormick, Aluminum Com- 
pany of America 


2:30 p.m. 
Heat Transfer (IV) 

Panel Discussion on Heat Exchangers 
Chemical-Plant Heat Exchangers, by WR 
Meyers, E. I. du Pont de Nemours & Co, Inc 
Petroleum-Refinery Heat Exchangers, by M. S 
Northrup, Standard Oil Development Co 
Feed-Water Heaters, by A. /. Ponamaref, West- 
inghouse Manufacturing Co 
Welding and Brazing Tubes to Tubes Sheets, by 
J. R. Hunter, Westinghouse Electric Corp 
Code Compliances Associated With Problems in 
Heat-Exchanger Design, by 7. H. Miley, Foster 
Wheeler Corp 


2:30 p.m. 


IIRD (I1I1)}—Management (III }—Mate- 
rials Handling (V ~ aes (II }—Junior 
(IIT) 


Formalized Theory of Material Transfer Between 
Steps in an Automatic Process, by Donald 
Campbell, Massachusetts Institute of Technology 
Computer and Sim«lation Techniques in Process 
Control, by John F. Bishop, Jr. Beckman In 
struments Inc 

Approaching the Control Problem for the Auto- 
matic Chemical or Petroleum Plant, by M. V 
Long and E. G. Holzmann, Shell Development 
Co 


2:30 p.m. 
Oil & Gas Power (1)—Railroad (1) 


Crankcase Explosions, by Experimental Dept 
Fairbanks Morse Co 

Combustion of a Low-Volatility Fuel in a Turbo- 
et Combustion Chamber—Effects of Fuel 
‘aporization, by Phil Myers, University of Wis 
consin 


2:30 p.m. 

Gas Turbine Power (IV) 
rature and Gas-Analysis Surveys in the 
mbustion Zone of Gas-Fired Gas-Turbine 
Sententom, by R. L. Ricke, Westinghouse Re 
search Laboratory 
Fuel-Spray Examination Methods, by F.C. Engel 
Westinghouse Research Laboratory 
Industrial-Type Oil- and Gas-Fired Combustion 
Chambers, by Samuel Letvin, Thermo Products 
Inc 


6:30 p.m. 
Hydraulic Old Timers Dinner 


Manager Hydraulic 
Corp 


FS 


Presiding: Andrew Liston 
Turbine Dept., Baldwin-Lima-Hamilton 
Philadelphia, Pa 


* Not presented orally. Preprints available at 


preprint desk 


ASME News 


7:30 p.m. 
Applied Mechanics Silver Anniversary 
Dinner 


7:00 p.m. 
Aviation Dinner 
J. Carlion Ward, Jr 


Presiding Special Con 


sultant 
Speaker’ The Honorable foswell L 
Under Secretary of the Air Force 

Subject: The History of the Inception of the Large 
Forgi and Extrusion Program for the Air- 
«raft Industry and Its Vital Importance to the 
National Defense Program for the United States 


Gil patric 


8:00 p.m. 
Management (IV )—IIRD (III )—Mate- 
rials Handling (V1I)}—Safety (III1)— 


Production Engineering (V)—Junior 
(Iv) 


Panel 
Economic, Social, and Technical Aspects of the 
Automatic Factory 


Social Considerations in Planning the Automatic 
Factory, by Norbert Weiner Massachusetts In 
stitute of Technology 
Panel Members 
Beckman Instruments, Inc 
Massachusetts Institute of 
Technology 
Shell Development Co 
Engineering Manpower 
Commission 
Bristol Co 
Minneapolis-Honey well 
Regulator Co 
Factory Management and 
Maintenance 
New York University 
Panellit, Inc 


John F. Bishop 
Donald P. Campbell 


Marion V. Long 
T. A. Marshall, Jr 


C. E. Mason 
G. M. Muschamp 


H. L. Waddell 


Alex Rathe 
A. F. Sperry 
8:00 p.m. 
Oil & Gas Power (II) 
Panel 
(General Technical Committee 
8:00 p.m. 
Fuels (VI) 


Industrial Application of ignition Arches for 
Single-Retort Stokers, by S. Spicer, Penn 
sylvania State College 


843 


Present-Day Thoughts on Application of Single- 
Retort Underfeed Stokers, oy D. J. Mosshart 
Westinghouse Electric Corp 

~~ 6 Br Underfeed Stokers, by E C Webb 
and J. E. Atchison, lron Fireman Manufacturing 
Company 


8:00 p.m. 
Power (VI) 


uick Starti of Large High- -Pressure, High- 
‘emperature Boilers, by J. © Falkner, Consoli 
dated Edison Co. of New York 
Controlled Starting of Steam Turbines, by R. L 
Reynolds, Westinghouse Electric Corp 
Discussion of Quick Starting of Boilers, by W. H 
Rowand, The Babcock & Wilcox Co. 
Discussion on Quick Starting of Steam Turbines, 
by Carl Schabtach, General Electric Co. 
Discussion on Quick Starting of Steam Genera- 
be by Cross, Combustion Engineering- 
Superheater Inc 
Discussion on Quick Starting of Boilers, by A. R 
Weismantle, Foster Wheeler Corp 
Dioopesion = Quick Starting of Steam Turbines, 
Vilson, Allis-Chalmers Manufacturing 
| AXES 


8:00 p.m. 
Machine Design (V1) 
Design of Servo Gear Trains to Minimize Re- 


flected Inertia, by Paul Brock (to be presented by 
Frank R. Bradley, Hillyer Instrument Co, Inc.) 


The Motion of a Link Chain Over s dh »y 
A. E. Richard de Jonge, New York, N 


WEDNESDAY, DECEMBER 3 


8:00 a.m. 
Registration 


9:30 a.m. 
Applied Mechanics (V1) 


The Necking and the Rupture of Rods Subjected 
to Constant Tensile Loads, by Nicholas J. Hoff, 
oa Institute of Brooklyn (Paper No 


52—A-11 
The Origin of Damping in High-Strength Ferro- 
magnetic Alloys, by A. W. Cochardt, Westinghouse 
Research Laboratories (Paper No. 52-—-A-21) 


Effect of Damping Constants and Stress Distribu- 


BROOKLYN BRIDGE ACROSS EAST RIVER FROM THE BROOKLYN SIDE 
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tion = ad Resonance R 
b Lesan, University 
baer No No 52--A-8) 


of Members, 
of Minnesota 


9:30 a.m. : 
Hydraulic (IV) 

Shaft Seals as Applied to Centrifugal and Azial- 

Flow Compressors, Panel Discussion covering 

design, selection, and operation by representatives 

of manufacturers and users of compressors 


9:30 a.m. 

Heat Transfer (V )—IIRD(IV) 
Limits of Accuracy of Electrical-Analog Circuits 
Used in the of Transient Heat-Conduc- 
tion Problems, by &. O P. Kien, YS. Toulon 
hian, and J. R. Eaion, Purdue University 
Heat-Transfer Measurements by the Method of 
Cyclic Temperature Variations, by KE. Grimble 
and S. L. Fawcett, Battelle Memorial Institute 
A Thermocouple for Measuring Transient 
Temperatures, by D. Bendersky, Midwest Re 
search Institute 


9:30 a.m. 

Management (V )—Junior (V) 
Pane! 

1952 ASME 10. Vear Progress in 

Report 

Harold FP Smiddy 

Phi Carroll 

Erwin H, Schell 


Management 


General Electric Co 

Maplewood, N. J 

Massachusetts Institute of 
Technology 

Columbia University 

National Management 
Council 


Robert T. Livingston 
Harold V. Coes 


9:30 a.m, 
Metals Engineering (IV )}—Machine 
Design (VII)—Aviation (VI) 
m and Analysis Features of the World's 
t ess, by Fred T. Morrison, 
Lowey Construction Co., and Roland D 
Alabama Polytechnic Institute 
The Effect of Stress Amplitud Stati 1 
Variability in Fatigue Life of 75 S- To Aluminum 
Alloy, by G M_ Sinclair and Thomas J. Dolan, 
University of Mlinois 


Sturm, 





9:30 a.m. 
Power (VII) 

Latest Practice in awe for mning and 

rating High-Pressure Plants Beet With 
} en Boilers, by J. Gastpar, Sulzer Brothers, 
Ltd 
Design Formulas for H Temperature, High- 
Pressure Piping, by F 2 Williams, Taylor 
Forge & Pipe Works 


9:30 a.m, 
Gas Turbine Power (V)—Oil & Gas 
Power (III)}—Fluid Meters (1) 


Energy Flow and Conversion, by V. P. Bailey, 
Rensselaer Polytechnic Institute 


9:30 a.m. 

Safety (IV) 
Control of Static Electricity, by Robin Beach, 
Robin Beach Engineer Assoc 
Is Your New Product Safe? by J. V. Grimaldi, 
Association of Casualty and Surety Companies 
Material Handling, by Jervis C. Wedd, Jervis B 
Webb Co. 


9:30 a.m, 
Materials 


soc (VII)—Railroad 


ns Standards fora 


Development of ws 
Operation, by Paul J 


Warehousing and S! 

M act wicheon pcr Nestle 
The T i the i of Time 
| for Saateriats Handing and Indirect 
Labor Situation, by W. J. Richardson, Lehigh 
University 

Standard Performance Time Studies for Fork 
Truck Operation (a current research project). 
To be announced 





9:30 a.m. 

Cutting Fluids (I)}—Metal Cutting (I1)— 
Production Engineering (V1) 

Grinding and Lapping Stresses in Manganese Oi! 


Hardening Tool Steel, by H. R. Letner and H. J. 
Snyder, University of Pittsburgh 

Metal-Cutting Behavior of Titanium, by L 4 
Colwell, University of Michigan, and W 


Truckenmiller 
yw? Temperatures in Steel Workpiece, by 


O. Schmidt, Kearney & Trecker Corp 
12:15 p.m. 


Roy V. Wright Lecture 


Speaker. Alfred H. Williams, President, Federal 
Reserve Bank of Philadelphia 
Subject: Busi Leadership in a D 





12:15 p.m. 

Fuels Division Luncheon 
Presiding W. EB. Reaser, associate ofessor, 
mechamical-engineering division, Princeton Uni- 
versity 


Speaker Frederic O. Hess, president, 
Corporation of America, Philadelphia, Pa 


Fuels in a Technical Economy 
IIRD Luncheon 


W. G. Brombacher 
Gerard Piel. publisher, 


Selas 


Subject 


Presiding 
Speaker 

American 
Subject: Control and Communication 


Scientific 


2:30 p.m. 

Applied Mechanics (VII)—SESA 
Elastic Waves Created During Tensile Fracture, 
by Julius Miklowiis, U. S. = Ordnance Test 
Station. (Paper No. 52—A-10 
Natural Drequensies of Suteees Cantilever 
Beams, by D. D. Rosard, eee Electric 
Corp. (Paper No. 52—A-1 
An Experimental Study ) ‘ae Propagation of 
Transient Loy © ‘udinal Deformations in Elasto- 
Plastic Media, by D. A. Stuart and E. J 
glass, Cornell University 


2:30 p.m. 
Hydraulic (von Turbine Power 
(VI) 


Stern- 


Three-Dimensional Flow Theory of Axial-Flow 

Compressors, by George F. Wislicenus, Johns 

Hopkins University 

Some NACA Research on Centrifugal Com- 
essors, by A. Johnsen and Ambrose Ginsberg, 
ewis Flight Propulsion Laboratory 


2:30 p.m. 
Heat Transfer (VI) 


Mach-Zehnder I in 
the Study of Rn and contention Heat- 


Tr er Systems, by C. D. Spay University 
of California (To be presen Myron Tribus, 
|r wi Research Pins (Paper No. 
a— 


Local Heat-Transfer Coefficients on +4: Surface 
of an Elli ina “Rn 


Ss 
Seban, D. S. Doughty, Fy ity 
of California 


2:30 p.m. 

Management (VI)—Junior (VI) 
A Theory of Decision- Mai in Management, 
by Robert T. Livingston and David B. Herts, 
Columbia University 
The Modern Eheory ot Communication, by 
Brackway McMillan, Il Telephone Laboratories 


2:30 p.m. 

IIRD (V)—Fluid Meters (11) 
True Mass-Rate Flowmeter, by Y. 7. Li, Massa 
chusetts Institute of Technology 
Optimum Three-Mode Controller Setting for 
Automatic Start-Up, by D. W. Pessen, Minne- 
apolis- Honeywell Regulator Co. 
Analogy Between Hydraulic and Electric Drives 
in Servomechanisms, by Gould and Yaohan 
Chu, Massachusetts Institute of Technology 


2:30 p.m. 

Oil & Gas Power (IV)}—Railroad (III) 
Lubrication (1}—ASTM 

Diesel Maintenance-Control by Spectrographic 

Means, by Harold R. Sennstrom, American Loco- 

motive 

Diesel ol - Oil Performance as Related to 

the Electron croscope, by Ray McBrian, 

Denver and Rio Grande Western Railr 





MECHANICAL ENGINEERING 


2:30 p.m. 
Metals Engineering (V) 

The Importance of Carbon in Ferrous Metals for 

y H. K. Ihrig and John T. Jarman, 
Allts-Chalmers Manufacturing Co. 
On the Validity of Aesumedens Made in the 
Theories of Piastic Flow of Metals, by J. Marin 
and L W. Hu, Pennsylvania State College 
Metals Joining in the Transformer Industry, 
by Lawrence D. Jennings, Westinghouse Electric 
Corp. 


2:30 p.m. 


Furnace Factors—Fuel 


Performance 
(VII) 
Furnace Heat Absorption in a Spreader-Stoker- 
Fired Steam Generator, Part 1—Furnace Heat- 
Absorption as Shown % Enthalpy of 
Gases Leaving the Furnace, by J. W Myers and 
R.C. Corey, United States Bureau of Mines. 
Furnace Heat Absorption in a Spreader-Stoker- 
Fired Steam Generator, Part -Variation in 
Furnace Heat-Absorption as Shown by Measure- 
ment of hs ge yo of Exposed Side of Furnace 
Tubes, by F. G. Feeley, Jr., Union Carbide and 
Carbon Corp., and Earle C. Miller, Riley Stoker 
Corp 
Radiant Heat Transfer Vs. Wall-to-Tube Spacing 
= — Superheaters, by Robert Reed, John 
Zink Co 


2:30 p.m. 

High Temperature Steam Generation 
—Power (VIII)—Effect of Temperature 
on Metals 
Lab of Superheater Tubing 
Materials 12 Contact wits Synthetic Combustion 
Atmospheres at 1350 J. Slunder, M 
Hall, and J. H Tedd. ‘Battelle ~ BA In- 

stitute 
Resistance of Cast-Fe-Cr-Ni Alloys to Corrosion 
in Oxidizing and Reducing Flue-Gas Atmos- 
heres, by H. Jackson, C. J. Slunder, Battelle 
emorial Institute, J. T. Gow, Electric Steel 
Foundry Co., and 0 Harder, Battelle Me- 
morial Institute 
Corrosion of Mercury Boiler Tubes Duri: 
bustion of Heavy Residual Oil, by A. ! 
Battelle Memorial Institute, D 
ford (Conn.) Electric Light Co., 
son, Battelle Memorial Institute 
Thermal Shock and Other Come 
Austenitic and Ferritic Steels team 
Pi --A Summary Report, by oW. G. Schreits 
and C. Stewart, U. 8. Naval Engineering Ex- 
periment Station 


2:30 p.m. 
Production Engineering(VII)—Educa- 
tion (1) 

The Fifth Year and Thesis Programs at General 

Motors Institute, by Charles J. Tutt, Jr, General 

Motors Institute 

Guideposts in Production Engineering Educa- 
» by Seymour Meilman, Columbia University 


2:30 p.m. 

American Rocket t Society (I) 
A Survey of Comb bility in Liquid- 
Propellant Rocket E. es, <~ R. S. Levine and 
R Lawhead, North American Aviation, Inc. 
A Simplified Combustion-Anal sis S om by 
R. Neumann, D. Dembrow, asl on 
Prescott, Johns Hopkins University 
Combustion Studies in Rocket Motors, by K 
Berman and S. H. Cheney, General Electric Co 





Com- 
Hali, 

jouglas, Hart- 
and J. H. Jack- 


rison Teste of 
r Main S 





7:30 p.m. 
Banquet 


THURSDAY, DECEMBER 4 


8:00 a.m. 
Registration 


9:30 a.m. 

Applied Mechanics (VIII) 
On Turbulent Flow Between Parallel Plates, by 
| Ye University of Maryland (Paper No 
re ae to High- Velocity Combus- 
tion by A. K Odpenhele, University of Calibeenia 
(Paper No. 52—A-3) 
Unsteady Radial Flow of Gas Through Porous 
Media, by R. Jenkins and J. S sy Rese sg 
Magnolia Petrotoum Co 


ASME News 





Ocroser, 1952 


9:30 a.m. 

Railroad (IV) 
Survey—Progress in Railway Mechanical Engi- 
neering, 1951-1952, by T. F. Perkinson, General 
Electric Co 
A Method for Determi Stresses and Vibration 


9:30 a.m. 
American Rocket Society (II) 
ition of Fuel With Nitric Acid, by K. C 
alliday, Bendix Aviation Corp 


Chemical Kinetics and Heat Transfer in Rocket 
je ee by H. Wise, California Institute of 





Data in Brake = nder Actual Op 
Conditions, by R. B on American Steel 
Foundry Paper No. 52—A-1 


9:30 a.m. 
Wood Industries (1)—FPRS (1) 


Control of Sunken Glue Joints, by F. M. Selbe 
Forest Products Laboratory 

Cutting-Knife Problems, by L. A. Patronsky 
Contour Sandi To be ed 

Surface Sanding, by G. De Nambo 


9:30 a.m. 

Education (III)}—Management (VII)— 
Junior (VII) 

The Professional Man and His Lay Client, by 

C. J. Freund, University of ae 

Developing Professi i in the 

You ngineer in i by R. E. Burton, E 

I. du Pont de Nemours & Co, Inc 


9:30 a.m. 
Boiler-Feedwater Studies 

of Cond by Heat-Exchanger 
aro = by J. D. Ristroph, Virginia Electric 
& Power Co., and E. B. Powell, Stone & Webster 
Engineering Corp 
Experimental Studies of Boiler-Tube Metal 
Temperatures, by C. J/acklin, National Aluminate 
Corp 
Conversion of a Two-Stage Hot-Process Water 
Softener From Hot Lime-Soda-Phosphate to Hot 
Lime-Zeolite, by G. H. Gowdy, The Negea Service 
Corp. of the New England Gas & Electric System, 

B Applebaum, Cochrane Corp. 











9:30 a.m. 

Fluid Meters (III) 
The Venturi as a Meter for Gas-Solids Mixtures, 
by Leonard Farber, University of California 
Experimental Evaluation of Expansion ae os 
Steam, by J. W. Murdock and C. J. Folts 
Naval Boiler and Turbine Laboratory Naval , a 


9:30 a.m. 

Power (IX )}—Fuels (VIII) 
Recent Development in the Use of Pellets for the 
Removal of Siag Deposits in Boiler Furnaces, by 
W. F. Cantieri, Diamond Power Specialty Corp 
The Use of Additives to Reduce Oil-Slag Deposits, 
by £.C. Huge, The Babcock & Wilcox Co., and 
Robert B. Lec, Florida Power & Light Co 


9:30 a.m. 
Gas Turbine Power (VII)—Hydraulics 
(VI) 


Panel 
Thermodynamics of Turbomachines, by A. J 
Stepanoff, Ingersoll Rand Co 
Aerodynamic Design of Efficient Two-Dimen- 
sional Channels, by J. D. Stanits, Lewis Flight 
Propulsion Laboratory 


9:30 a.m. 


Lubrication +: )}—Machine 


III) 
Panel 
High Lead-Content Bearings, by 
Earl Jackson General Electric Co 
E. Crankshaw The Cleveland Graphite 
Bronze Co 
Westinghouse Electric 
Corp. 
General Motors Corp 


Design 


John Boyd 


A. F. Underwood 


9:30 a.m. 

Rubber & Plastics (1) 
Mechanical Properties of Hypalon S-2, by A. 
Stockfleth, E. 1. du Pont de Nemours & Co., Inc. 
Mechanical Appli of Flowed-In Gaskets, 
by W. M. Rand, Jr , Dewey and Almy Chemical 





Process, 





The ® m-Temperat Cc ng 
by W B W ines, Western Electric Co 


ASME News 


whe Effect “ot Chemical Reactions Upon Predicted 
Performance of Rocket Motors, by R. F. Potter, 
Bell Aircraft Corp 

The Nitric Acid-Ammonia Propellant Combination 
for Rockets, by R. J. Thompson, M. W. Kellogg 
Co 


12:15 p.m, 
Members & Students Luncheon 


12:15 p.m. 
Wood Industries Luncheon 

Presiding: Frank Parrish 
Speaker: John C. Taylor, American Houses 
Subject: Trends in House Construction 
2:30 p.m. 
Railroad (V)}—Gas Turbine Power 

(VIII)—AIEE 
Gas-Turbine Electric Locomotives on the Union 
Pacific, by A. H. Morey, General Electric Co, 
and F. Fahland, Union Pacific Railroad Co 


Operation of Westinghouse- Baldwin Gas-Turbine 
Locomotive, by T. L. Weybrew, C. Kerr, Jr., and 
T. J. Puts, Westinghouse Electric Corp 


2:30 p.m. 
Wood Industries (Il }—FPRS(II) 
The General Finishing Picture, by Thomas Kelly 
Alkyd Resins, by W. S. Robertson, E. 1. du Pont 

de Nemours & Co., Inc 

Lacquer Finishes, by F. H. Thomas, 
Williams Co. 

New Fi i Materiais, by W. A 
Reliance Varnish Co 


2:30 p.m. 


Sherwin 


McKim, 


Education (III) 


Panel—Industry’s Stake in the Seconda 
School + 


M. D. Hooven Public Service Gas & 
Electric Co. 

Stevens Institute of Tech- 
nology 

Bronx High 
Science 


J. H. Davis 


Morrts Meister School of 


Fluid Meters (IV) 
2:30 p.m. 
Symposium 

Inferential Flowmeter Measuring Tolerances and 
Errors, by Andre L. Jorrissen, Cornell University 
Discussers 

1.0. Miner 

L. K. Spink 
H. S. Beaa 


Builders- Providence Inc. 

The Foxboro Company 

U. S. Department of Com- 
merce 


R. E. Sprenkle Bailey Meter Co 


W. S. Pardoe (Retired) 
Merion Station, Pa 


2:30 p.m. 
Power (X) 


Panel 
2:30 p.m. 
Machine Stes (ix) 
Multiple Pressures in a Mppeeatie: Circuit, 
by H. L. Stewart, Logansport Mac Inc 


Lateral Forces on Hydraulic Pistons, by J. F 
Blackburn, Massachusetts Lnstitute of Techaoiogy 


2:30 p.m. 

Coven, Fluids (I1)—Metal Cutting 

(11)}—Production Engineering (VIII )— 
Lubrication (III) 


Metal Cutting, Chatter, and Its 
by R. S. Hahn, The Heald Machine Co, 
A d Pr for the Tool Life 
of Single-Point Sintered Carbide Tools by 0.W 
Boston, University of Michigan 


Elimination, 





845 


he Lathe Test for the Evaluation of Ly Fluid 
J. D. Oathout, W. L. Howell, J. P. Hamer, w 
L. Leland, Standard Oil Development Co. 


2:30 p.m. 
Rubber & Plastics (II) 


Bogouremest of Tread Wear, by RD. Stichler, 
ichey, and J. Mandel, National Bureau of 

Stendands 

Creep of Neoprene in Shear Under Static Condi- 

tions: Ten Years, by W. Newlin Keen, E. 1. du 

Pont de Nemours & Co., Inc 

Selected Rubber References for the Mechanical 

Engineer—-July, 1951-Jume, 1952, by Leora 

Straka, Goodyear Tire & Rubber Co., and Betty 

Jo Clinebell, University of Akron 


2:30 p.m. 
American Rocket Society (III) 


Application of the Ramjet to Aircraft Propulsion, 
by M.S. Harned, Marquardt Aircraft Co. 
Theoretical and Experimental Investigation of a 
Valveless Intermittent Engine, by J. Logan, 
Cornell Aeronautical age 
Application of Analog Techniques to 
Design fer Aircraft Engines, by W. C 
Wright Aeronautical Corp 

Applications of Pyrometry to Rocket Testing, by 
E. Cartotto, North American Aviation Corp 
Determination of Pressure Time Curve for Motors 
of Gun-Launched Rockets, by E. F. Lype, Armour 
Research Foundation 


Control 
Schaffer, 


6:30 p.m. 
Wood Industries Dinner 


7:00 p.m. 
American Rocket Society Dinner 


8:00 p.m. 
Fluid Meters (V) 


The Pitot-Veaturi Flow Element—-Water- Service 
Performance Data, by Henry W. Stoll, Taylor 


Instrument Companies 
Measurement of Pulsating Flow With Propeller 


Turbine-Type Meters, by R. B. Dowdell and A 
A. Liddle, >. Builders- Providence, Inc 


Research in Orifice Metering. (A motion pic- 
ture by courtesy of Daniel Orifice Fitting Co.) 


8:00 p.m. 

Power (XI)}—Management (VIII) 
Symposium—Industrial Power-Plant Costs 
C. S. Robinson E. L. du Pout de Nemours 

& Co., Inc, 
T. A. Fearnside Stone & Webster 


J. Campbell E. 1. du Pont de Nemours 
& Co., Inc. 


Carbide & Carbon Chemi- 
cals Co 


F. G. Feely, Jr 


8:00 p.m. 
Machine Design (X) 


Pressure-Fiow Relationships for a 4-Way Vaive, 

by J. F. Blackburn, Massachusetts Institute of 

Technology 

Bete on the Hydraulic Wheatstone Bridge, by 
F. Blackburn, Massachusetts Institute of 

liakestuas 


8:00 p.m. 
Metal Cutting (I11)—Cutting Fluids 
(III )}—Production Engineering (IX) 


Power Regained by Corbide-Tigped Face-Milling 
a, by Gilbert, W. Boston, and 


pata Application and Problems in Abrasive 
Belt Grinding, by H. W. Bennett, Behr-Manning 
Division 

Mechanically Mounted Cutting Elements of 
Somemnet Carbides, by W. L. Kennicott, Kenna- 
metal, 


8:00 p.m. 
Lubrication (IV) 
Solution of the Reynolds uation for Slider- 
Dearias Lubrication —Effect Te ature on 
the Viscosity—(4), by J. PF. Osterie, A. Charnes, 
and Edward Saibel, Carnegie Institute of Tech- 
nology 
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Solution of the Reynolds Persie for Slider- 
Bearing Lubrication—-The Sector Thrust Bear- 
ing-(5), by A. Charnes, Edward Saibel, and S.C. 
Ying (bn he Institute of Technology 





Sol of the R ids E ion for Slider- Bear - 
i tion--The Parallel-Surface Slider 
Bearing Without Side L e-(6), by J. F 
Osterle, A. Charnes, and Edward Saibei 


FRIDAY, DECEMBER 5 


8:00 a.m. 
Registration 


9:30 a.m. 

Textile Engineering (1) 
Artificial Crimping of Heavy Nylon Filament for 
Hosiery and Sweater Use, by Lee Reinard 
Alexander Smith Inc 
Effects on Structure on Some Functional Proper- 
ties of Textile Fabrics, by L. 1. Wiener, U.S. Army 


9:30 a.m. 

Wood Industries (III)}—FPRS (III) 
Trends in Structural Practice, by F. Powell Forbes 
New Aspects of Stock Millwork, To be announced 
Use of Cut-Stock in Building Practice, by Forest 
Beil 

Getting the Most Out of Flooring, by Herb McKean 
Prefinished Wall Panels, by Bob Berglin, Wood 
Paneling luc 


9:30 a.m. 

Power (X11)}—Machine Design (X!1) 
Development in D of Turbine-Generator 
Lubrication and Control-Oil System, by George H 
Newton, Westinghouse "Electric Corp 
Turbogenerator Lubricati Systems With Em- 
eee on Safety and Simplification, by James / 
Gibney, Jr., General Electric Co 


9:30 a.m. 
Rubber & Plastics (III) 


The Effect of Biaxial Stretching on the Crazing 
Resistance of Transparent Acrylic Plastics, by 
G. M. Kline and A. Axilrod, National Bureau 
of Standards 

Stress Crazing of Plastics, by J. A. Sawer and 
CC. Hasiao, Pennsylvania State College 

Design Factors for Injection-Molding Heating 
Cylinders, by Gerald D. Gilmore, Dow Chemical 
Co 


9:30 a.m, 

American Rocket Society (IV) 
The Evaluation of Competing Rocket Power- Plant 
Components for Two-Stage Long- Range Vehicles, 
by A. L. Feldman Comulidated Vultee Aircraft 
Corp 
Rockets Behind the Iron Curtain, by G. P. Sutton, 
North American Aviation, Inc 
Liquid-Propellant Booster Rockets for Guided 
Missiles, by /. P. Brown, M. W. Kellogg Co 
Optimum Performance for Rockets With Fixed 
Propellant Volume and U High-Density 
Additives, by J. Lorrell and A. R. Hibbs, 
California Institute of Technology 
Hydrogen Peroxide, Problems and Operating 
Procedures, by G Meckert, Edwards Air Force 
Hase 


9:30 a.m. 

Production Engineering (X) 
The Theory of Mechanical, Electrical, Elec- 
tronics, a Air Gaging, by W. Fay Allen, The 
Sheffeld Corp 
Introduction to Principles of Pneumatic Gaging, 
by D. B Kirk, Moore Products Co 


9:30 a.m, 

Lubrication (V) 
Experiments With Water Lubricated Tapered 
Land Thrust Bearings, by M. Levinsohn 
Lubrication of Gyroscopes, by J E. Brophy and 
J. B. Roman 
Note on the Shear Stress in a Viscose Fluid in 
Motion, by Frank Ro Archibald 


12:15 p.m. 
_ American Rocket Society Luncheon 
peaker: Wernher con Braun, Redstone Arsenal, 
Hanteville, Ala 


Subject: The Im 
in Interplanetary 
12:15 p.m. 

Textile Engineering Luncheon 
Presiding: F. D. Snyder 


Speaker: Douglas Wi ome, esident, Douglas 
Williams Assoc., New York LN Y. 
4 Productivity 


Subject: Employes’ Attitud 

2:30 p.m. 

Textile meee (I11)}—Management 
(IX) 


- e of Satellite Vehicles 





Integrity in Production Engineering, by V. M 
Mitchell, Barnes Textile Associates 

Appraising the O i Ch istics of 
Looms by Research, Victor fmm = 5 Compton 
and Knowles Looms Works 





2:30 p.m, 

Wood Industries (IV )—FPRS (IV) 

Panel 

Materials Handling Paul Graham 
Seasoning Harry Rich 
Sawmilling Fred C. Simmons 
Finishing Robert M. Dean 
Plastics W. Burdette Wilkins 
2:30 p.m, 


Power (XIII )—Machine Design 
(XIL}—Lubrication (VI) 
Applying Bearing Fes % & to the aw se: 
of Pivoted Pa ings, by jus 
re Westinghouse Electric es 
Oi Whip of Flexible Rotors, by A. C. Hagg and 
PC. Warner, Westinghouse Electric Corp 
Segmental Thrust Bearing, by Arthur B. Lakey, 
Kingsbury Machine Works 


2:30 p.m. 
Rubber & Plastics (IV) 

Effects of Defects on Strength Bropertios of 
Plastic Laminates, by B. G. Heebink, and A. A 
Mohaupt, Department of Agriculture, Forest 
Products Laboratory 
nage Polyviny! Chloride Pipes, Tubes, Rods, 

Sheets for Corrosion Protection, by George 
S. Laaff, Bolta Co 


Selected Plastic References for the echaatent 
cien 


Engineer—July, 1951-June, 1952, by 
Dickeman, Monsanto Chemical Co 
2:30 p.m. 

American Rocket Society (V) 
Team of Engineer and Sogccogs in Rocketry, 
by E B onecci, USAF School of Aviation 
Medicine 


Principles of Planetary Ecology, by H. Strughold, 
USAF School of Aviation Medicine 

Escape and Survival in the Border Zone of Space, 
by F. Haber, USAF School of Aviation Medicine 


Establishment of Large Satellites by Means of 
Small Orbital Carriers, by K. A. Ehricke, Red- 
stone Arsenal 


2:30 p.m. 

Production Engineering (XI) 
Gaging and Sorting Electronically, by A. C 
Sanford, Federal Products Co 
Electronics Dimensional Gaging, by Charies W 
Williams, Graham- Mintel Instrument Co 


WOMEN’S PROGRAM 


Registration 
< A WL K 30 


y, NO 





p.m. Reception at Engineering Woman's 
to 6:00 p.m 


Monday, December 1 


President's Luncheon at 


3:00 
Club 


12:15 p.m. Hotel 
Statler 
4:00 p.m. Tea Dance at Hotel Statler—to 
7:00 p.m 
: .m. Coffee Hour and Western movies 
Hotel Statler 


Tuesday, December 2 


9:00a.m. Breakfast at B. Altman's 
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12:00 noon Luncheon, Hotel Beekman—and 


UN Tour 
Wednesday, December 3 


Breakfast at Hotel 


9:00 a.m. President's 
Statler 
12:30 p.m. Annual Luncheon and Fashion 
Show at Hotel Pierre 

7:00p.m. Banquet 


Thursday, December 4 


10:30 a.m. Tour of SS. America and Buffet 
Luncheon— Town Hal! Club 


Refrigeration Engineering 
Conference 


JOINT meeting with The American 

Society of Mechanical Engineers and 
symposiums on commercial and industrial coil 
defrosting, insulation, room air conditioners, 
also product planning and styling of domestic 
refrigerators, form the high lights of the 48th 
annual meeting of the American Society of 
Refrigerating Engincers, will be held Nov. 30- 
Dec. 3 at the Hotel Commodore, New York, 
N. Y. 

In addition, there will be an entire session 
devoted to a round-table discussion of the 
various methods of automobile air condition- 
ing that are now being used by several prom- 
inent manufacturers. 

An innovation in ASRE mectings, introduced 
at che meeting last June in Atlanta—an exhibit 
of technical-research processes employed in the 
refrigeration industry will be continued at this 
session. 

One entire session will be devoted to papers 
and a discussion of food processing led by 
wel]-known authorities in the field of refriger- 
ated foods. 

For the benefit of those particularly inter- 
ested in the application of refrigeration equip- 
ment, papers are now being considered by the 
Program Committee on refrigeration in the 
textile, rubber, and brewery industries. 

The joint meeting with ASME, the Annual 
Meeting of which will be held at the Hotel 
Statler, Nov. 30—Dec. 5, New York, N. Y., will 
take place December Ist at the Commodore 
Hotel and will be presided over jointly by 
R. C. Jordan, vice-president, ASRE, and E. L. 
Knoedler, chairman, Process Industry Division, 
ASME. Papers of interest to members of both 
societies will be presented. 

One session that promises to be of unusual 
interest to refrigerating engineers is the Sympo- 
sium on Commercial and Industrial Defrosting. 
Five prominent refrigeration engineers will 
each present a discussion of one or more 
methods of defrosting. 

The Domestic Refrigerator Engineering Con- 
ference, always a popular feature at ASRE 
conventions, this year promises a most un- 
usual and interesting program requiring an 
all-day session, the first half of which will in- 
clude talks by prominent engineers discussing 
what the future holds for the industry, followed 
by a round-table discussion in the afternoon on 
Industrial Design—its history, functions, and 
relationship of “‘Consultant’’ to ‘‘Company"’ 
industrial designers 

Plans for the Insulation and Air-Conditioner 
Conferences also are rapidly being com- 
pleted. 
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Power-Plant Engineering Objectives 
Reflected in Plans for Power Show 


XTRAORDINARY developments in 

power plants are forecast in plans for 
the 20th National Exposition of Power and 
Mechanical Engineering to run in New York, 
N. Y., through the first week in December. 
Technical advances of revolutionary nature 
will be under review at that time at the 
Annual Meeting of The American Society of 
Mechanical Engineers, which will be held at 
the Hotel Statler, Nov. 30-Dec. 5, under whose 
auspices the Power Show is held, but their 
reduction to practice will depend very largely 
on the work of specialists, whose latest 
achievements will be displayed currently in 
Grand Central Palace. 

Leaders in the engineering profession foresee 
a doubling of gas consumption within the 
next decade or two, and competitive improve- 
ments in the treatment and combustion of coal 
to enhance the position of that fuel in regions 
where it is readily available. More and 
larger superpower stations are promised for 
the future and far more economical generation 
of power in industrial plants, some of which 
rival the great electrical generating stations 
in size. All manner of improvements in 
power-plant economy are being fostered to 
offset the rising tide of power costs, and 
many of these will immensely benefit che 
economy of the older and smaller installa- 
tions 

Of no less moment is the prospect of rapid 
advancement of the gas turbine, which, it is 
now seen, will occupy a dominant position in 
favorable fields, and which promises to sup- 
plement the internal-combustion piston-driven 
engine in automotive power plants, if not to 
supplant it in the air. 

Advance information on some of the dis- 
plays at the Palace suggests the close touch 
of the specialists with the scientists and new 
engineering-project developers. One exhibitor 
will show centrifugal castings of special 
alloys for jet engines, including a difficult 
silicon-iron bronze cage blank, cast and hor- 
worked, for antifriction bearings to be used in 
jet aircraft. In this display will be finish- 
machined centrifugal castings ranging in 
diameter from 1 in. to 42 in. OD, and in 
length one-half inch to 66 inches. 

A manufacturer of cast and forged-steel 
products is just bringing out a new and 
“completely revolutionary” type of cast-steel 
valve. Another exhibit will be focused on a 
high-pressure gate valve with breech-lock 
seal-welded body-bonnet connection, typical 
of the high-pressure, high-temperature equip- 
ment the exhibitor is furnishing to steam 
generating stations throughout the country. 
Some of the installations of this type are run 
at temperatures so high that the valves take on 
a dull red glow. 

Development of a new four-inch tube by a 
manufacturer of dust collectors permits smaller- 
sized equipment to be assembled, which can 
be installed in plants where space limitations 
have prevented the use of such equipment in 
the past. The exhibit showing this new item 
will feature an animated display showing fly 
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ash being separated for refiring. A type of 
dust collector, first exhibited in this country 
at the last Power Show, will be demonstrated 
in action, showing how dust is collected 
through the aid of 2000 slotted perforations 
in each tube. An installation of this type 
has recently gone into use on a boiler capable 
of converting $00 tons of water per hour into 
steam. It handles 450,000 cfm of flue gas at 
325 deg F with a draft loss of only 0.70 in. wg, 
and is installed ahead of an electrostatic 
precipitator, which is intended to trap the 
small proportion of fly ash that escapes the 
first collector 

Some exhibitors will feature the variety of 
materials in which the specialties which they 
produce may be obtained, as tube fittings in 


847 


brass, steel and stainless, but now also in 
aluminum. Others emphasize the range of 
capacities available, as steam traps for pres- 
sures from 150 to 2400 psig. There are numer- 
ous specialties among the more than three- 
hundred exhibits at the Power Show, such asa 
catalytic process for treating industrial and 
potable water without the use of chemicals, 
which has the function of retarding the forma- 
tion of scale and gradually, over a period of 
time, reducing scale and corrosion. A similar 
instance is the exhibit of a complete system 
for purifying, dehydrating, and degasifying 
insulating oil in the field or at the central- 
station location. 

There will be numerous exhibits of scientific 
interest and advanced technology. Examples 
are those of the electron microscope and an 
adaptation of television to industrial uses 
involving, among others, the observation of 
hazardous reactions from remote, safe loca- 
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ASME-AIME to Hold Fifteenth National 
Fuels Conference 


Headquarters: 


Bellevue-Stratford Hotel, Philadelphia, P. 


a, 


Oct. 30-31 


HE Fuels Division of The American 

Society of Mechanical Engineers and the 
Coal Division of the American Institute of 
Mining and Metallurgical Engineers, will 
participate in a National Fuels Conference on 
Oct. 30 and 31, 1952. The Bellevue-Stratford 
Hotel, Philadelphia, Pa., will be headquarters 
for all sessions of the conference. 

The tentative program announced by A. W. 
Thorson, general chairman, calls for four 
sessions. A Domestic Stoker Symposium, and 
a session on coal preparation will be presented 
under the auspices of the AIME. ASME plans 
talks on the use of anthracite in domestic and 
central station applications; and a session 
on the handling of coal and ash with the 
related problems of dust collection. 

Additional features will include the presen- 
tation of the 1952 Percy Nicholls Award to 
Harry F. Yancey, of the Bureau of Mines, 
The University of Washington, at che Banquet 
on Thursday evening, and che showing of 
“Powering America's Progress,"’ a recent film 
release of the Bituminous Coal Institute. 

This is the fifteenth conference in a series 
which began in 1937 to provide a forum before 
which coal users and coal producers could 
discuss the problems encountered in their 
operation and the progress made in the 
industry. 

The tentative program follows: 


THURSDAY, OCTOBER 30 


8:30 a.m. 
Registration 


10:00 a.m. 
Session I 
Domestic Stoker Symp 


Operating Seniitadian on Two 
Sodols of ft Proeeidising Domestic Stokers, by 





T. S. Spicer, R. J. Grace, and C. C. Wright 
The Pennsylvania State College 

Comprehensive Studies of Draft Arrangements 
for mestic Stokers, by Reginald /. Bush and 
Charles H. Sawyer, Coal Division of Eastern Gas 
and Fuel Associates 

New Type of D 
ment, by Raymond ( 
stitute 


12:45 p.m. 


Burning Equip- 
Anthracite In 





Anthr 
Johnson, 


Luncheon 


E. Reaser, chairman, Fuels Di- 
A. L. Barrett, chairman, Coal 


Pow America's Prog- 


Presidin Ww 
vision, ‘AsME 
Division, AIME 
Film Presentation ering 
ress, by Bituminous Coal Institute 


2:30 p.m. 

Session II 
Use of Anthracite in the Sunbury Seton, by C. 
H. Frick, Pennsylvania Power and Light Co 


nee ee Use of Anthracite, by R.C 
mson, Anthracite Institute 


4:00 p.m. 
Executive Committee, Fuels Division, ASME 
Executive Committee, Coal Division, AIME 


6:00 p.m. 
Cocktail Hour 
7:00 p.m. 
Banquet 


Toastmaster: J. E. Tobey, president, Appalachian 
Coals, Inc. 

Presentation of Percy Nicholls Award for 1952 to 
H. F. Yancey, Bureau of Mines, University of 


Washington 
A. A. Potter, Purdue University 


Speaker: 
Subject: Let’s Look Ahead 


FRIDAY, OCTOBER 31 


8:30 a.m. 
Registration 


10:00 a.m. 
Session III 


Preparation 


Fundamental! Principles Applying to the Design 
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and Operation of a Fine-Anthracite-Coal Plant at 
the Coaldale Colliery, by W 7. Turralland MJ 
Cook, Lehigh Navigation Coal Co 

Use of Oil in Coal Preparation, by John L. Stewart 
Ashiand Oil and Refining Co 

Mechanics of Oil Treatment of Coal, by C. & 
Berry and J. Hf. Dawson, Viking Machinery Sales 
Co 


A New Method of Spraying Oil at the Georgetown 


Plant, by Alfred F. Meger, Hanna Coal Co 
12:30 p.m. 

Luncheon 
No formal luncheon has been planned It is 


suggested that members and guests make their 
own arrangements 


2:30 p.m. 

Session IV 
A Study of the Problem of Coal Freezing, by ( 
C. Wright and E. E. Peterson, The Pennsylvania 
State College 
Cost of Coal and Ash-Handling Equipment, by 
C. A. Marshall, Fairmont Coal Bureau 
Dust-Collection Practice in Europe, by Professor 
ter Linden, Detft University 


5:00 p.m. 
Joint Conference Committee Meeting 
Women's Program 


No formal program has been planned for the 
women attending the Conference 





People 


ASME Elects Four Fellows 


tbe American Society of Mechanical Engi- 
neers has honored four of its members by 
electing them to the grade of Fellow of the 
Society 

To be qualified as a nominee to the grade of 
be an engineer who has 
attainment, 25 


Fellow must 


acknowledged 


one 


engineering 





DR, A. M, GREENE, JR., 

Left to right 
school of engineering, Princeton 
college of engineering 


Jniversity; 


years of active practice in the profession of 
engineering or teaching of engineering in a 
school of accepted standing, and has been a 
member of the Society for 13 years. Promo- 
tion to the grade of Fellow is made only on 
nomination by five Fellows or members of the 
Society to the Council, to be approved by 
Council 

The men who, by virtue of their contribu- 
tion to their profession and to the Society, 
were so honored are: 


A. P. Beutel 


A. P. Beurst is director, vice-president, and 
general manager of the Texas Division, The 
Dow Chemical Company 

Mr. Beutel was graduated from Case Institute 
of Technology with a BS degree in 1914; 
DE, 1942. He married Belle B. Armstrong, 
April 16, 1916, and they have two sons and 
one daughter. During his 36 years with The 
Dow Chemical Company he has acquired wide 
recognition for leadership and development of 
welding techniques, and in the first use of the 
coated rod needed in the early development of 
extreme high-pressure, high-temperature 
chemical process equipment. He was re- 
sponsible for numerous projects such as the 
construction of the Ethyl-Dow plant at Wil- 
mington, N. C., and the Dow Iodine plants in 
California 

His outstanding organization and engineer- 
ing ability resulted in the further achieve- 
ments of building the two large plants in the 
Texas Division, one at the mouth of the 
Brazos River in Freeport, Texas, and the 60 
million D.P.C. Magnesium plant in Velasco 
where magnesium was poured six months 
from the time the ground was broken for con- 
struction 

Mr. Beutel was responsible for the develop- 


VISITS AT THE UNIVERSITY OF MISSOURI 

Leslie Cowan, vice-president, University of Missouri; Dr. Greene, dean emeritus, 
and H. O. Croft, Mem. ASME, dean, Missouri 
Since Dr. Greene's retirement at Princeton in 1940, he has been engaged 


in research and is writing a history of The American Society of Mechanical Engineers’ Boiler 
Code, the first chapter of which was published in the July, 1952, issue of Macaanicat Encinegr- 


ING 
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ment of a modern townsite, Lake Jackson, 
Texas, and was the motivating force behind 
further development of housing facilities to 
handle a tenfold population increase 

His other interests include such activities 
and duties as president of Dowell, Inc., of 
Tulsa, Okla.; counsel of Texas A&M Re- 
search Foundation; Regent of Lamar State 
College of Technology, of Beaumont, Texas, 
and director of the City National Bank of 
Houston. He organized and is president of 
Brazos Oil & Gas Company of Houston, 
Texas. He has been a member of ASME since 
1929; among the other technical societies of 
which he is a member are: API, AIME, and 
ACS. 


Ralph D. Brizzolara 


Raven D. Brizzovara, vice-president and 
engineering consultant, American Steel Foun- 
dries, Chicago, Ill., has made outstanding 
contributions as an engineering consultant 
and in the design and development of new 
manufacturing methods, equipment, and proc- 
esses. In his 33 years with American Steel 
Foundries, Mr. Brizzolara has developed 
equipment for processes in manufacture of 
steel castings; created improved dust-col- 
lection methods; developed special-product 
testing equipment; and designed and built 
improved open-hearth furnaces and special 
heat-treating furnaces. He also developed 
several processes for making steel forgings 
and contributed to the design of innovations 
in machine tools and hydraulic machinery. 
Among other things he was responsible for 
designing, constructing, and equipping a large 
steel foundry in East Chicago, Ind., and the 
design of several steam-boiler plants. Mr. 
Brizzolara has also performed important engi- 
neering consulting service for the United 
States Steel Corporation and several other 
companies. In 1947 he made an economic 
survey of Brazil, Argentina, Uruguay, Chile, 
and Peru regarding need for additional manu- 
facturing facilities. He has also analyzed 
the financial, product, physical, and market 
status and prospects of over five hundred com- 
panies during the past few years. He is 
civilian consultant to the Chief of Ordnance, 
U. S. Army, in the field of machine tools. He 
has served on many ASME committees and 
was chairman of the Standing Committee on 
Constitution and By-Laws, the Metals En- 
gineering Division, and the ASME Chicago 
Section (1934-1935). 


J. Calvin Brown 


J. Carvin Brown, patent lawyer and con- 
sulting engineer, Los Angeles, Calif., has 
made outstanding contributions to engineer- 
ing by his work as a patent lawyer and by his 
numerous addresses to engineering students 
and engineers throughout the United States 
and elsewhere. His work with the motion- 
picture industry, the aircraft industry, and 
others in patent litigation, as well as his work 
in The American Society of Mechanical 
Engineers, have all contributed to the advance- 
ment of the science of engineering. In this 
work with ASME, Mr. Brown was succes- 
sively chairman of the ASME Southern Cali- 
fornia Section, 1941-1943; manager ASME, 
1943-1944; vice-president ASME, Region VII, 
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1945-1949; and president ASME, 1950-1951. 
During his tenure as president he delivered 
over 168 addresses to engineering students and 
ASME sections throughout the United States, 
Canada, and Mexico, While vice-president he 
delivered many addresses to engincering 
students and to all sections in Region VII. 
His outstanding and continuous work for the 
advancement of the engineering profession has 
resulted in higher engineering standards and 
also increased activity and interest in the 
ASME. In 1951 he was cited as one who had 
advanced the standards of the patent profes- 
sion, by the president of the American Patent 
Law Association, at the annual banquet which 
was held in Washington, D.C. He serves the 
Society as a member of the John Fritz Medal 
Board of Award; ASME representative on the 
Engineers Joint Council; and director, Centen- 
nial of Engineering, 1952, Chicago. 


John W. Sheperdson 


Joun W. Suepernson, who retired in 1952 
as executive vice-president of the Morgan 
Construction Company, Worcester, Mass., has 
made outstanding contributions in the engi- 
neering of continuous hot-rolling mills for 
the production of wire rods, merchant bars, 
billets, skelp, and narrow strip. During his 
36 years with this company he was in re- 
sponsible charge of research, engineering, and 
initial operation of the company’s continuous 
hot-rolling mills which are installed in all the 
major steel-producing countries of the world. 
During this period the company built and put 
into operation 94 continuous mills. Among 
the contributions to continuous hot-rolling 
for which he was responsible are the first 
four-strand continuous rod mill, that pro- 
duced rods in 600-Ib coils at the rate of 4500 
fpm, the first continuous rod mill employing 
free looping stands between the roughing and 
finishing trains, development of roller twist 
guides, invention and development of auto- 
matic looping tables and a valve system per- 
mitting quick return and increased operating 
speed of steam flying shears, and develop- 
ment of the first successful electrically driven 
flying shear for dividing billets in motion as 
delivered by a billet mill. He also developed 
multipurpose continuous mills which com- 
bine flexibiliry with respect to size and type 
of product, with the high productivity and 
low conversion cost which are characteristics 
of the continuous mill. He holds over 35 
patents. 


~e@ * 


Hersert Hoover, Hon. Mem. ASME, 
received a gold medal award from the north- 
west engineers when they gathered in Portland, 
Ore., Aug. 9, 1952, for the Northwest Engi- 
neers Centennial. The Hoover award is in 
recognition of the former president's great con- 
tribution to engineering and the humanities. 


Sm Georrrsy pe Havittanp, technical 
director, de Havilland Aircraft Company, 
Ltd., Hatfield, Hertfordshire, England, has 
been named recipient of the 1951 Daniel 
Guggenhiem Medal for “forty years of pioneer- 
ing in military and commercial aircraft and 
the development of long-range jet transport.” 


ASME News 


E. G. Baier, past-president and Fellow 
ASME, was selected as an Honorary Member 
of the American Society of Civil Engineers. 


H. Brrcnarp Tarior, Fellow ASME, 
Philadelphia (Pa.) industrialist, 
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Committee (RISAC). Edward L. Hart be- 
came vice-chairman, and Robert L. Williams 
was re-elected treasurer 


a 


Cuartes Penrose, Mem. ASME, vice- 
id Day and Zimmermann, Inc., 





and author, was named winner of the Elliott 
Cresson Medal of The Franklin Institute for 
his development of the single-runner vertical 
turbine, his patents, and his contributions to 
technical literature. 


R. J. S. Pisorr, President ASME, will 
represent the Society on the occasion of the 
celebration of the Centennial Year of the Yale 
School of Engineering to be held on Oct. 24, 
1952. 


> * . 


Oviw W. Esunacn, dean of engineering, 
Northwestern University, was recently elected 
as president of the Western Society of Engineers 
for 1952-1953; Cuarres E. De Lavw, first 
vice-president; Joun F. Sutzivan, Jr., Mem. 
ASME, second vice-president; and Attan E 
Butiey, treasurer. L. E. Gainter, Mem. 
ASME, was among the newly elected trustees. 


Lituuan Murap, who was the first woman 
to receive a BChE degree from Pratt Institute 
when she was graduated in 1947, was recently 
elected as president of the Society of Women 
Engineers for 1952-1953. 


Joun C. Sear, of Cornell Aeronautical 
Laboratory, Inc., was the recipient of The 
1952 Octave Chanute Award at the annual 
summer mecting of the Institute of the Acro- 
nautical Sciences. There were two winners 
of The Thurman H. Bane Award for 1952: 
the late Mayor Patrick L. Kerry, USAF, and 
Henry Szever, of the Air Force's Acro Medi- 
cal Laboratory. 


. . . 


Eptson L. Wagever, of Wheeler Protective 
Apparel, Inc., was elected president of the 
Industrial Safety Equipment Association at 
their annual meeting, June 25-27, 1952, at the 
Homestead, Hot Springs, Va 


* * * 


Ernest A. Crawrorp, engineering super- 
visor of the Continental Paper Company, 
Ridgefield Park, N. J., has been selected presi- 
dent of the Bergen County Chapter, New 
Jersey Society of Professional Engineers. 


Harry P. Sparxes, Mem. ASME, divisional 
vice-president of American Machine & Foundry 
Company's contract division, has been ap- 
pointed to the Board of Examiners of the 
American Institute of Electrical Engineers for 
the administrative year beginning August 1, 
1952. 


Henry G. Srrono was clected chairman 
of the Refrigeration Industry Safety Advisory 


Philadelphia, Pa., and Honorary Vice-Presi- 
dent for North America of The Newcomen 
Society of England, addressed the Dartmouth 
Newcomen Association on the anniversary 
of the death of Thomas Newcomen, August 
16. 


. *- + 


T. H. Wickenpen, Mem. ASME, vice- 
president in charge of development and re- 
search of The International Nickel Company, 
Inc., has been elected a member of the Weld- 
ing Research Council of the Engineering Foun- 
dation for a three-year term beginning October 
1. 


Burton C. Matiory, Fellow ASME, Stone 
and Webster, will represent The American 
Society of Mechanical Engineers at the Cen- 
tennial Celebration of Tufts College on Octo- 
ber 11. 
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Epwin L. Hatt, director of the testing 
laboratories of the American Gas Association, 
Inc., will be awarded a Walton Clark Medal 
for his contributions to the gas industry in 
the United States by The Franklin Institute 
of the State of Pennsylvania. 


ee oe 


A. G. Jensen, director of television research, 
of Bell Telephone Laboratories, Murray Hill, 
N. J., has been named recipient of the David 
Sarnoff Gold Medal Award by the Society of 
Motion Picture and Television Engineers 


Ropert F. Meat, head, department of metal- 
lurgy, Carnegie Institute of Technology, 
Pittsburgh, Pa., is the 1952 recipient of che 
American Society for Metals’ Gold Medal. 
The 1952 ASM Medal for the Advancement of 
Research will go to Creo F. Craio, president, 
American Telephone and Telegraph Company, 
New York, N. Y. Presentation of these two 
top awards will be the feature of the annual 
dinner of the ASM, Oct. 23, 1952, in the Grand 
Ballroom, Benjamin Franklin Hotel, Philadel- 


phia, Pa. 

— 

ASME Membership as 
of May 31, 1952 


Honorary Members 
Fellows... : 
Members 


Juniors (33 and over) 

Juniors (30-32) = 

Juniors (To the age of 29) 
pe ET 





17,765 
37, 069 
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Twelve Regional Student-Branch Confer- 
ences Close Eventful 1951-1952 Season 


EVENTEEN hundred student members of 
The American Society of Mechanical 
Engineers, representing most of the 137 student 
branches of che Society attended the 12 re- 
gional conferences held at colleges and uni- 
versities all over the country in the four 
months from February to May of this year 
The conferences were marked by the keen en- 
thusiasm and incerest of the students toward 
their chosen profession. They provided an ex- 
cellent forum for informal but lively discussions 
of problems currently facing student branches 
Some of the problems which concerned the 
students were methods by which student 
membership could be increased in spite of an 
anticipated future reduction in enrollment, 
the lack of student participation in the Charles 
T. Main Award, and ways of stimulating 
closer co-operation between local sections 
and student branches and obtaining speakers 
for student meetings. The question of five- 
year students and che eligibility rule which 
climinates students with degrees from partici- 
pating in the conferences also came up for 


much discussion 


Student Papers High in Quality 


Student papers were informative, high in 
quality of content and presentation, and judges 
reported close decisions in deciding the win- 
ners. In one case there was a tie for first place 
The papers dealt with a wide variety of sub- 
jects illustrating the diversified interests of 
the students. The well-attended technical 
sessions indicate the importance of these con- 
ferences which provide students with the op- 
portunity to speak in public and gives them a 
sense of responsibility toward their Society 
and their profession. Much credit for the 
success of the conferences is due the hosts for 
their hard work in arranging the excellent 
programs. Besides well-run technical ses- 
sions, students heard stimulating talks by 
local industrial and civic leaders and enjoyed 
interesting field trips to local industries. 

More than 190 students from 17 colleges and 
universities from Maine to Connecticut at- 
tended the Region I conference at the Uni- 


versity of Massachusetts. During the con- 
ference they toured the engineering facilities 
of the university and heard a talk by Prof. A 
P. Linnell of Amherst College on *‘Interstellar 
Gas."" In presenting the prizes, W. F. Thomp- 
son, vice-president, Region I, spoke of the 
function of the engineer as an industrial 
trainee, of the civic responsibilities of young 
engineers, and of the advantages of profes- 
sional associations to young engineers 

Ac the Region II conference held at Colum- 
bia University, there was a tic for first place in 
the papers competition between Carl W 
Hansen of New York University and David J. 
Steele of Polytechnic Institute of Brooklyn. 
First and second prizes were divided between 
the two contestants. T. A. Marshall, Jr., 
executive secretary, EJC Engineering Man- 
power Commission, addressed the students on 
“Engineers and Their Future." Next year's 
conference is scheduled to be held at the 
College of the City of New York. 

Inspection trips to the University of Mary- 
land engineering laboratories, The Naval 
Ordnance Laboratory, and the National 
Bureau of Standards; and an engineer's dance 
were among the events enjoyed by students at 
the Region III conference. The two-day con- 
ference held at the University of Maryland at- 
tracted students from 14 colleges and universi- 
tics. Princeton University will serve as host 
next year 

The scarcity of competent young design 
engineers has now assumed serious proportions, 
Colin Carmichael, editor, Macuine Desion, 
told student engineers at the Region IV con- 
ference. Speaking on ‘Opportunities in 
Design,’ Mr. Carmichael described the work 
of the machine designer, his qualifications, and 
his chances for advancement. Students from 
all over the Southeast attended the conference 
held at Raleigh, N. C., with Duke University 
and North Carolina State College acting as 
joint hosts. Next year's conference is set 
for the University of Florida in conjunction 
with the 1953 Regional Administrative Com- 
mittee Mecting. 

The Region V conference held at the Uni- 
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versity of Akron had the largest attendance 
More than 260 Midwest students heard an 
inspiring address by R. S. Wilson, vice- 
president, The Goodyear Tire and Rubber 
Company, on why “‘It Pays to Be a Profes- 
sional."" After a luncheon given by the Fire- 
stone Tire and Rubber Company, students 
were taken on a tour of the tire plants and the 
research laboratory. The man-miles cup at 
this conference went to the University of 
Detroit. Ohio State University will be host 
at next year's conference to be held concur- 
rently with the ASME Spring Meeting 


Region VI Holds Two Conferences 


Two features of the Region V1 Southern Tier 
conference were an address by W. A. Hanley, 
past-president, ASME, on “‘Civic Responsi- 
bility in This Year 1952," and day-long 
inspection tours of the plants of the Link- 
Belt Company. Students from 13 colleges 
attended the conference held on the campus of 
Rose Polytechnic Institute. Host college for 
1953 is the University of Louisville 

Michigan College of Mining and Technology 
was host at a very successful Region VI North- 
ern Tier conference. Prof. L. L. Amidon, 
Mem. ASME, South Dakota State College, 
delivered the banquet address. He stressed the 
point that education is not to teach students 
to design a particular device or memorize 
certain formulas, but to think, so that they 
can produce machines and cultivate ideas that 
have never before been investigated. A 
birling exhibition by the Girard Brothers, 
former world champions in this ancient art 
of log rolling, and field trips to the Keweenaw 
Peninsula and local mines concluded the 
meeting 

Ways by which student membership could 
be increased in spite of an expected decline 
in engineering enrollment at the junior and 
senior-year level were discussed extensively 
at the Region VII Pacific Southwest confer- 
ence held at Stanford University. Next 
year’s host will be the University of Utah 

“The Complete Engineer,"’ was the subject 
of an address by James McGivern, dean, col- 
lege of engineering, Gonzaga University, at 
the Region VII Pacific Northwest conference 
Another speaker, Miles Patrick, Jun. ASME, 
of the General Electric Company, Richland, 
Wash., gave students an over-all picture of 


REGION VII, PACIFIC NORTHWEST SIXTEENTH ANNUAL STUDENT-BRANCH CONFERENCE HELD AT UNIVERSITY OF IDAHO AND STATE COL- 
LEGE OF WASHINGTON, MayY 1-3, 1952 
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the mechanical-engineer’s problems and 
possibilities in the nuclear-energy field. This 
conference was held jointly at Washington 
State College, Pullman, Wash., and the 
University of Idaho, Moscow, Idaho. The 
next conference was tentatively set for the 
University of Washington. 


Region VIII Holds Three Meetings 


An inspiring address by Carl J. Eckharde, 
vice-president, Region VIII, on ‘An Engineer's 
Aspirations in a Paradoxical Era,’’ was one 


of the outstanding features of the Region VIII 
Northern Tier conference at the University of 
Arkansas 

A barbecue and a field trip to the Mansfield 
Dam and Power Plant on the Colorado River 
were two high lights of the two-day Region 
VIII Southern Tier conference held at the 
University of Texas. Two-hundred  stu- 
dents from cight Region VIII schools at- 
tended. 

The 1953 conference is set for The Rice 
Institute, Houston, Texas 
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The Region VII} Rocky Mountain Tier 
conference was held in conjunction with che 
third annual meeting of ASME Region VIII 
in Denver, Colo. Students met in joint 
session with the regular members. Awards 
for the outstanding student papers were made 
at a joint member-student luncheon. Students 
also enjoyed inspection tours of the Gates 
Rubber Company and the Reclamation Engi- 
neering Center 

The list of prize-winning papers and authors 
follows: 


1952 ASME Regional Student Conference Prize Winners 


REGION I 
Attendance: 198 
Prise 
First 
Second 


Recipient 
Stephen W 


Tsai 
Herbert J Hollberg 


NEW ENGLAND, 


Title of Paper 


Preparation of Three- Dimensional Photoelastic Models 
Filtration of Swimming-Pool Water by the Use of the Diatomaceous 


Earth Filter 


Merle S. Day 
Edward T. Pitkin 
George B. Milliard 


Third 
Fourth 
Old Guard 


REGION II 

Attendance: 115 

Prise 
Tie 

First 

Second 
Third 
Fourth 
Old Guard 


Recipient 


Carl W. Hansen 
David J. Steele 
Gerald A. Levine 
Ned B. Sluyter 
Mario P. Massolo 


REGION Ul, 
Attendance: 156 
Prise 
First 
Second 


Recipient 


Michael J. Baczar 
Ronald E. Adler 


Robert T. Langmack 
Otto T. Muller Firard 
Thomas Coughlin 


Third 
Fourth 
Fifth 

REGION IV, SOUTHERN 
Attendance: 190 
Prise 

First 
Second 
Third 
Fourth 


Recipient 
George Detwiler 
Thomas R. McConnell 
William C. Burns 
Frank McAbee 

ift Arthur R. Riley 
Old Guard 
REGION V, 


Attendance: 265 
Prise 

First 

Second 


Third 
Fourth 
Old Guard 


Recipient 
Ray Friant, Jr 
Glenn L. Smith 


Ernest O. Doebelin 
John M. Lawrence 
William E. Reinsel 


REGION VI, 
Attendance: 215 
Prize 
First 
Second 
Third 
Fourth 
Old Guard 


Recipient 
Charles G. Faris 
Wilfred J. Lepeska 
Howard Peterson 
Robert Stanton 
Richard D. Morgan 


REGION VI 


Attendance 
Prise 
First 
Second 
Third 
Fourth 


Recipient 
James R. Hunter 
Parry Barnes, Jr 
Robert Norling 
Arthur Pederson 


Old Guard Abner Pike 


REGION VII 

Attendance: 131 

Prise 
First 
Second 
Third 
Fourth 
Old Guard 


Recipient 
Nobuo Yutani 
Wes Towner 
Alex Kerr 
David W. Blair 
Ted Krein 
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EASTERN, COLUMBIA UNIVERSITY 


ALLEGHENIES 


DUKE UNIVERSITY AND NORTH CAROLINA STATE COLLEGE 


Corrosion 
The Vanishing Clu 
Crude-Oil Storage nn Ot on Oil- Well Drilling Platforms in the Gulf 


of Mexico 


PACIFIC NORTHWEST 


Supercharging the Ford V-8 Engine 
An Apparatus for Reeording the Vibrations of a Single Disk on a Shaft 
Color Conditioning for Industry 


NEW YORK, N. ¥ 


Title of Paper 


Radioactive Traces of Friction 

A Differential Calculating Machine 

Theoretical Analysis of a New Gas-Turbine Cycle 

Spring Design 

Development of the Lead-Sulphide Cell as a Flame Detector 


UNIVERSITY OF MARYLAND, COLLEGE PARK, MD 


Title of Paper 


The Pilot's Ejection Seat 
Industrial Ultrasonics 


The Design of a Ninety-Foot Radar Antenna 
Temperature Measurements in Fluids 
The Design of a Radiant-Heat System 


Title of Paper 


Flutter in Ramjet Helicopter Rotors 
Fp C a ession in Gasoline Engines 
os he Internal-Combustion-Engine Cooling Systems 


MIDWEST, UNIVERSITY OF AKRON, AKRON, OHIO, APRIL 28-29, 195. 


Tulle of Paper 


Feasability of Adapting an Automatic Dynamic Balance to an Air- 
plane Propeller 

Nonmetallic Bearings 

A Proposed Application of Variable Viscosity Suspensions to Auto 
motive Torque Converters 


NORTHERN TIER, MICHIGAN COLLEGE OF MINING & TECHNOLOGY, HOUGHTON, MICH., MAY 12-13, 1 


Title of Paper 


A Method of Reducing the Cost of Machining Long Slender Shafts 
Applying Moral Concepts to Engineers 
Automobile-Chassis Design 

The Future of the Foundry Industry for Mechanical Engineers 
Perpetual Motion 


CENTRAL INDIANA SECTION 


Title of Paper 


Automotive-Generator Regulation 
Octane Snubber 
Photoelasticity ? 

Increase in Qualities of Casting Through the Use of Mineral Pearlite 


What, Why, How 


The Hilsch Tube 


UNIVERSITY OF IDAHO, MOSCOW, 


Title of Paper 


The Hot Box 

Catenary Aircraft-Warning Light and a Trolley 
A Photoelastic Analysis of Prestressed Bo 

The Operation of an Experimental Heat Rei in Wet Clay Soil 
Shielding the Storage Precipitation 


UNIVERSITY OF MASSACHUSETTS, AMHERST, MASS, 


may 10, 1952 


RALBION, N. C., MARCH 30-arRix 1, 


IDAHO, MAY I 


may 2-3, 1952 
Papers Presented: 11 
College 
Vale University 
University of Rhode Island 


Clarkson College of Technology 
University of Connecticut 
Tufts College 


Papers Presented: 8 
College 


New York University 

Polytechnic Institute of Brooklyn 

College of the City of New York 

Newark College of Engineering 

Polytechnic Institute of Brooklyn 
Evening School 


aprit 18-19, 1952 
Papers Presented: 13 
College 
Drexel Institute of Technology 
S. Naval Academy Midship 
man School 
University of Maryland 
University of Rochester 
Lafayette College 
1952 
Papers Presented 
College 
Duke University 
University of South Carolina 
North Carolina State College 
University of Alabama 
Mississippi State College 


Papers Presented: 
College 
West Virginia University 
University of Cincinnati 


Case Institute of Technology 
University of Toronto 
University of Detroit 


952 

Papers Presented: 10 
College 
South Dakota School of Mines 
Marquette University 
North Dakota State College 
University of Wisconsin 
Illinois Institute of Technology 


SOUTHERN TIER, ROSE POLYTECHNIC INSTITUTE, INDIANAPOLIS, IND., MAY 8-9, 1952 


Papers Presented: 13 
College 
Purdue University 
University of Missouri 
Bardley University 
University of Mlinois 
Division 
University of Louisville 


Navy Pier 


3, 1952 
Papers Presented: 10 
College 
University of Washington 
Washington State College 
Oregon State College 
Oregon State College 
University of Idaho 


(Continued on page 852) 
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REGION VII, PACIFIC SOUTHWEST, STANFORD UNIVERSITY, STANFORD, CALIF., MAY 16-17, 1952 


Attendance 
Prise Recipient 
ybert W. Gaul 

Stanley Groner 

Robert Stanaway 

George W. Gurr 

Old Guard George W. Schatz 

REGION VIII 

Attendance 83 
Prise 

First 

Second 

Third 

Fourth 

Fifth 


Recipient 
Ralph Turnquist 
Cleve Stoskopf A 
Charles W. Stephens 
Cletus Lorensen 
Paul F. Sprehe 


REGION VILl, SOUTHERN TIER, UNIVERSITY OF TEXAS, AUSTIN, TEXAS, FEB 


Attendance. 200 
Prise Reciprent 
Charles W. Bevier 
Harold G_ Jindrich 
James J. Smetana 
Tulius M. Germany 
Old Guard L. Glenn Rader, Jr 


First 


1953 ASME Mechanical 
Catalog and Directory 


HE forty-second annual ASME Mechani- 
cal Catalog and Directory, 1953 edition, 

is currently being distributed to ASME 
members. To compile this book new cach 
year requires months of work. Suppliers of 
mechanical equipment must be canvassed for 
descriptions of equipment, new and old 
They are also approached for lists of products 
for the directory, new and old. Headings 
are under scrutiny at all times; and by sug- 
gestions from members of the Society and by 
developments in industry, revisions in phrase- 
logy are incorporated to make the volume 
more serviceable 

New freshly cast type is used cach year to 
make for ease in reading. Proofs are carefully 
checked by many people to provide for ac- 
curacy 

In this way members are supplied cach year 
with a new book with products, names, and 
addresses up to date 

According to the editors of the volume, it is 
the only book which covers the field of me- 
chanical engineering so thoroughly 

A 20-page insert describing all ASME 
publications is included in this volume for 
the ready reference of ASME members. This 
insert describes all publications, periodicals, 
codes, and standards available through the 
publication sales department. 


Internal-Combustion-En- 
gine Industry Congress 
Plans Announced 


Proceedings of First Congress 
Available 


HE first International Internal-Combustion 

Engines Congress was held in Paris, France, 
May 7-15, 1951, on the initiative of the 
Syndicat francais des Constructeurs de Moteurs 
4 combustion interne. In many countries the 
groups interested in this industry welcomed 
the idea and an organizing committee was 
formed by representatives of the following 


Title of Paper 


Electrical-Analog Solutions of Transient Heat-Flow Problems 
Axial-Fiow Pump Impellers 

Cavitation in Venturis 

Nitromethane as a Fuel Additive 

Structural Response to a Concentrated Load 


NORTHERN TIER, UNIVERSITY OF ARKANSAS, FAYETTEVILLE, ARK., MAY 5-6, 


Title of Paper 


Utilization of Solar Energy 

‘ront-End Suspension for Automobiles 
Engineering as a General Education 

Development of a Small-Package Water-Tube Boiler 
Recent Developments in the Heat Pump 


Title of Paper 


The Vortex Tube as a Refrigerating Device 

Symbolic Logic 

Gas Turbines in Automobiles 

Underground Freight 

Maximum Unit Extraction of Water Vapor and Liquid Hydrocarbons 
From Natural Gas 


countries: Belgium, Denmark, France, Ger- 
many, Great Britain, Holland, Italy, Sweden, 
and Switzerland. Among the other countries 
who participated were: Austria, India, Nor- 
way, Spain, and the United States. 

More than $00 specialized engineers and 
authorities in the field, representing 16 
nations, visited plants, yards, and laboratories 
in the Paris region and in the Provinces in the 
course of two study excursions, May 14 to 17 
During the technical sessions they discussed 
some 90 papers, which were international in 
scope 

Proceedings Published 


The findings of the Congress are recorded in 
two volumes of proceedings of more than 800 
pages each. For all information concerning 
the publication and sale of the Proceedings of 
the First International Internal-Combustion- 
Engine Congress apply to S.E.D.0.M., 10, av. 
Hoche, Paris (8°), France. 

As a result of the success of the first congress 
the Permanent Committee plans are presently 
under way for a partial Congress to be held in 
Milan, Italy, in April, 1953. The subject to 
be discussed will be “‘The Use of Heavy 
Liquid Fuels in High- and Medium-Power 
Diesel Engines.’ 


Milan Congress Program 


The working program established for the 
discussion of this subject has been divided into 
sessions on: Consumable materials and their 
treatment; Construction of engines for 
utilizing heavy fuels; and Results of utiliza- 
tion 

The official languages of the Congress are 
English and French. American participation 
for papers is urged and the personal attendance 
by American members during the sessions of 
the Congress is cordially invited. 


Extensive Opportunities for 
Engineers in the Coal 
Industry 


HE engineering research and development 
that have given this nation the world’s 
most productive coal industry must be con- 


Papers Presented: 9 
College 
University of Santa Clara 
California Institute of Technology 
California Institute of Technology 
University of California 
University of Santa Clara 


1952 
Papers Presented: 9 
College 


Kansas State College 
Kansas State College 
University of Kansas 
University of Nebraska 
University of Oklahoma 
20-marcn 1, 1952 
Papers Presented: 13 
College 
Southern Methodist University 
University of Texas 
University of Texas 
Southern Methodist University 
Texas A&M College 


tinued and intensified if fuel demand is to be 
satisfied in the future, a Member of Congress, 
whois also a coal operator, writes in the August 
issue of the American Engineer. The author of 
the article, ‘“The Engineer—Key to Coal Prog- 
ress,"’ is Rep. A. B. Kelley, who for many 
years has been in the coal business. 

Pointing out that coal will be required to 
assume more of the work now consigned to 
natural gas and oil as reserves of chose fuels 
are depleted, Congressman Kelley cites esti- 
mates of an annual coal requirement of one- 
billion tons in this country by 1975. He ex- 
plains how the bituminous-coal industry has 
mechanized its operations, declaring that “this 
amazingly efficient productive system has been 
wrought by the genius of engineering talent 
and put to practical use by farsighted manage- 
ment and a force of skilled technicians." 

Further application of engineering research 
and development will be required to handle 
the flow of coal of ‘‘continuous mining 
machines,” according to the Pennsylvania 
Congressman, who quotes sponsors’ claim 
that the machines can conceivably raise pro- 
ductivity to about 14 times today’s record out- 
put of seven tons per man-day. But this po- 
tential capacity is predicated on the solution 
of other problems by the engineering pro- 
fession, Mr. Kelley notes, adding 

**Thus in creating a new mechanical monster 
that can revolutionize the world's foremost 
mining system, the engineer has concomitantly 
produced other technical complications which 
he alone can solve." 

The article reviews how coal's quality has 
been improved through the development of 
*tanother symbol of engineering achievement,” 
the preparation plant, where the product is 
cleaned and sized to consumer specifications. 
Through this process and consequent improve- 
ment in boiler equipment and firing techniques 
by combustion engineers, the article continues, 
efficiency of coal has increased to a point 
where, in the case of the electric-utilities 
industry, one pound goes as far in the genera- 
tion of power as three pounds did 30 years ago. 

There are ‘‘unlimited opportunities’’ for 
members of the engineering profession in the 
field of coal utilization, Mr. Kelley declares, 
particularly in the synthetic-fuels and coal- 
chemicals industries. 
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Technological Advance- 
ment Council Formed 


RMATION of The Council for Tech- 

nological Advantement, “to program, 
pioneer, and promote ideas for a more dynamic 
American economy,’ was announced by 
William J. Kelly, Chicago industrialist and 
president of the Machinery and Allied Prod- 
ucts Institute with which the new Council is 
affiliated. 

The program of the Council will be under 
the guidance of a board of trustees of 38 indus- 
trial executives of companies particularly 
identified with technological advancement, 
with Mr. Kelly as chairman 

“We have long been conscious of a need to 
accelerate and expand the long-range MAPI 
program of fostering the conditions essential 
to technological advancement for peace and 
national defense,’ Mr. Kelly said. *‘‘We have 
also found that there is a vast, potential of 
industrial leadership for study and action 
centers such as MAPI has used so effectively. 

“The Council for Technological Advance- 
ment will multiply the effectiveness of the 
techniques pioneered by MAPI, and provide 
new and additional channels of expression for 
the leaders with alert minds in the capital- 
goods industries who see old ideas and new and 
stimulating relationships and who have the 
capacity and willingness to face problems with 
energy, freshness, and breadth of vision. 

“Our primary objective will be to promote 
ideas for a more dynamic American economy— 
an economy in which maximum benefits will 
be derived from technological advance- 
ment."" 

General outlines of the Council have been 
extensively discussed at MAPI meetings 
during the past six months, according to Mr. 
Kelly. Decision as to specific projects to be 
undertaken will be made by the new board of 
trustees, but it has been agreed that the major 
fields in which the Council will be active are 
Marketing of industrial equipment, both 
domestic and export; exchange and promotion 
of engineering ideas on plant modernization, 
alternative production methods, plant con- 
struction and location, and the like; equip- 
ment leasing and financing to facilitate acquisi- 
tion of new facilities; advancement of think- 
ing on and understanding of measures which 
may be taken by industry to alleviate the 
cycles of demand for capital goods; inter- 
industry and university collaboration on 
economic and industrial research; the relation 
of patents to technological advancement; 
economic measurement of the effects of chang- 
ing value of the dollar on industry's equip- 
ment depreciation and replacement policies; 
more extensive education of industry on capital- 
goods economics; and an information pro- 
gram for industry and the public on tech- 
nological trends and new techniques, products 
and industries. 

The activities of the new Council will be 
closely integrated with MAPI. Headquarters 
will be in the Chicago offices of MAPI, and 
the staff will be headed by Alexander Konkle, 
MAPI vice-president and executive vice- 
chairman of the Council for Technological 
Advancement. 
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J. F.Cunningham Appointed 
Chairman of TV Committee 


#. CUNNINGHAM, JR., Mem. ASME, 
e has been appointed chairman of the 
Columbus Technical Council Television Com- 
mittee for the 1952-1953 season. K. W. Stin- 
son, professor of mechanical engineering at 
Ohio State University, is the ASME Columbus 
Section representative to the committee. The 
committee supervises the production of a tele- 
vision program, “Engineering Your Life," 
which appears each Sunday afternoon at 3:30 
over WBNS-TV, Columbus. Now in its 
second year, this program features the activi- 
ties and accomplishments of engineers in the 
many technical societies and portrays prob- 
lems encountered daily by engineers in their 
profession. It has been received with enthusi- 
asm as a public-interest program and is an 
effective medium for inducing qualified high- 
schoo] students to consider engineering as a 
profession 
Mr. Cunningham served as chairman of the 
Columbus Section of ASME during 1951-1952, 
and as delegate to the Regional Delegates 
Conference, and is still a member of the Region 
V Committee on Student Branches. He also 
served as president of Columbus Section SAM 
during 1950-1951. A graduate of Dartmouth 
and Ohio State University, he began his pro- 
fessional career with the Lincoln Electric 
Company. He has since been a welding 
engineer for the Elliot Company, works 
manager of International Derrick and Equip- 
ment Company, and is presently field repre- 
sentative of the Spencer Turbine Company. 


New Laboratory at Battelle 


ATTELLE Institute, Columbus, Ohio, 

broke ground for a new million-dollar 
“special purpose’’ laboratory building. Con- 
struction was authorized by the National Pro- 
duction Authority because of the important 
defense research being conducted at Battelle. 

Some 300 industrial firms, in addition to the 
Air Force, Army, Navy, and Atomic Energy 
Commission, are sponsoring important research 
studies at Battelle. Director Clyde Williams, 
Mem. ASME, estimates that in the space pro- 
vided by the new building, Battelle will be in 
a position to conduct an additional $2 million 
worth of research for defense agencies and de- 
fense industry. 

The new building will be of a special 
reinforced-concrete construction designed to 
minimize vibration. This special feature was 
incorporated in the design, because plans call 
for the building to be occupied by research 
personnel working in electronics and other 
fields of research where delicate measurements 
are essential. The four-story (.ick-and-con- 
crete structure will provide 80,000 sq ft of work 
area in 187 unit laboratories. 

Indicative of Battelle's rapid expansion are 
the increases in personnel and in dollar volume 
of research conducted. The rate of research 
contracted rose from $9 million at the end of 
1951 to the present rate of $12 million a year 
During the past year, the staff has increased 
from 1384 to 1900. 
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ASME Calendar of 
Coming Events 


Oct. 30-31 

ASME Fuels and AIME Coal Divisions Joint 
Conference, Bellevue-Stratford Hotel, Phila- 
deiphia, Pa 

(Final date for submitting papers was June J, 
1952) 

Nov. 30-Dec. 5 

ASME Annual Meeting, Statler Hotel, New York 
N. ¥ 

(Final date for submitting papers was July 1, 
1952) 


April 28-30, 1953 

ASME Spring Meeting, Deshler-Wallick Hotel 
Columbus, Ohio 

(Final date for submitting papers — Dec. 1, 1952) 


May 24-28, 1953 

ASME Oil and Gas Power Division Conference 
Hotel Schroeder, Milwaukee, Wis. 

(Final date for submitting papers—Jan. 1, 1953) 


June 28-July 2, 1953 
ASME Semi-Annual 
Los Angeles, Calif 

(Final date for submitting papers 


Sept. 21-25, 1953 

ASME Industrial Instruments and Regulators 
Division and Instrument Society of America Ex 
hibit and Joint Conference, Chicago, II) 

(Final date for submitting papers— May 1, 1953) 


Sept. 28-30, 1953 

ASME Petroleum Mechanical-Engineering Con 
ference, Rice Hotel, Houston, Texas 

(Final date for submitting papers— May 1, 1953) 


Oct. 5-7, 1953 
ASME Fall Meeting, Hotel Sheraton, Rochester, 
N. ¥ 


Meeting, Hotel Statler, 


Feb. 1, 1953) 


(Final date for submitting papers—July 1, 1953) 


Nov. 29-Dec. 4, 1953 
ASME Annual Meeting, Statler Hotel, New York, 
N.Y 


(Final date for submitting papers—July 1, 1953) 
(For Meetings of Other Societies see page 855) 


More Power to America 
Award, New Prize An- 
nounced by EEI 


*‘More Power to America Award,’ for 

the electric-utility companies that do 

the most to foster industrial electrification 

during 1952, and in each succeeding year, has 

been announced by the Committee on Prize 
Awards of the Edison Electric Institute. 

Sponsored by the General Electric Company, 
the new award is designed to “‘increase the 
productivity of American industry by en- 
couraging creative, broad-scale industrial 
electrification activity among America’s elec- 
tric-utility operating companies, and to 
bring recognition to the companies and in- 
dividuals making the greatest advancement 
in this field each year."’ 

The first award will be made by EEI at its 
19th annual sales conference in Chicago, Il 
April 1, 1953. All electric-utility operating 
companies are eligible. 

More Power to America Awards will be 
conferred in duplicate: one in Division A, for 
those companies with 250,000 total meters or 
more; and one in Division B, for those with 
less than 250,000 total meters. 

In each division, a plaque will be given to 
the company which has done the most to 
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further industrial electrification, and $250 
to the responsible individual 

For further information inquiries should be 
addressed to Edison Electric Institute, 420 
Lexington Avenue, New York 17, N. Y. To 
compete for the 1952 award, entries must be 
postmarked not later than midnight Feb. 2, 


1955. 





Education 


Oak Ridge Courses 
Announced 


COURSE on advanced radioisotope 

techniques in biochemical research will 
be given by the Special Training Division of the 
Oak Ridge Institute of Nuclear Studies from 
Nov. 3-14, 1952. 

The first week of the course will be devoted 
to techniques centering around the use of 
Carbon'*, The second week will be concerned 
with the other major isotopes used in bio- 
chemical research. Applications must be 
filed by October 1. 

The 3th, 31st, and 32nd basic courses in 
radioisotope techniques in research will be 
offered by the Oak Ridge Institute of Nuclear 
Studies on Jan. §, Feb. 2, and March 2, 1953 

Application blanks and other information 
may be obtained from Ralph T. Overman, 
chairman, Special Training Division, Oak 
Ridge Institute of Nuclear Studies, P. O. Box 
117, Oak Ridge, Tenn 


Educational Opportunities 
for Engineers Announced 


FOUR-point program sponsored by The 
Western Society of Engineers; the Ameri- 
can Society of Civil Engineers, Illinois Section; 
The American Society of Mechanical Engi- 
neers, Chicago Section; the American Institute 
of Electrical Engineers, Chicago Section; the 
American Institute of Mining and Metallur- 
gical Engineers, Chicago Section; and the 
Illinois Engineering Council, has been an- 
nounced 
Under a new program designed as a result of 
a survey of sixty induserial leaders in the 
Chicago area relative to the outstanding de- 
ficiencies of engineers in their employ, three 
general-interest courses and two professional 
refresher courses are being offered in the fall 
quarter of 1952. This program includes 
courses among those considered most impor- 
tant by the industrial leaders who responded to 
the survey conducted by the Western Society of 
Engineers. These courses are made possible by 
the co-operation of major industrial corpora 
tions in the Chicago area, the combined efforts 
of the engineering societies, and the univer- 
sities in the area. The courses include the 
following: Human Relations in Management; 
Rapid Reading Course; Executive Training 
and Business Management for Engineers, and 
courses providing a preparation for the pro- 
fessional-engineer's examination. In addition 
to these special courses a list of additional ex- 


tension courses of interest to engineers in the 
Chicago area is available on request from the 
Western Society of Engineers, 84 E. Randolph 
Street, Chicago, Ill 


Novel Visual Approach 
in Technical Education 
Used by Steel Founders 


SING a brand-new visual approach to 

technical education, Steel Founders’ 
Society of America is preparing to carry the 
story of steel castings to student groups in 
all leading engineering schools of the nation 
during the 1952-1953 college terms. 

Recognizing the increasing emphasis being 
directed to engineering-materials studies, the 
society has developed 11 new portable display 
panels specially designed to convey basic in- 
formation on steel castings to engineering 
student and faculty groups in their own class- 
rooms and lecture halls. 

Dramatizing the steel-castings theme by use 
of color, animation, and illumination, the 
4 X 6ft panels operate electrically, flashing a 
series of kodachrome picture combinations 
featuring significant steel-casting applica- 
tions selected to meet exacting engineering and 
design requirements 

One large color inset, for instance, em- 
phasizes important engineering characteris- 
tics, listing such proved advantages as uni- 
formity of structure obtainable through the 
use of cast-steel parts, proper distribution of 
metal in the casting process, broad choice of 
mechanical properties, good machinability, 
dimensional stability, ease of welding, fatigue 
resistance, and over-all economy in produc- 
tion 

Other kodachrome insets highlight typically 
important industrial applications and serve 
to dramatize visually the over-all panel theme 
of steel-casting versatility: ‘Steel Castings 
Basic to Industry—One Ounce to 400,000 
Pounds.” 


NSF Announces Graduate 
Fellowships in Science 
for 1953-1954 


HE Second Graduate Fellowship Pro- 

gram of the National Science Foundation, 
providing awards for study during the 1953- 
1954 academic year in the mathematical, 
physical, medical, biological, and engineering 
sciences, will get under way carly in October. 
The new program will follow the basic pat- 
tern set in the first year of operation. During 
the current (1952-1953) academic year, nearly 
600 NSF Fellows will receive advanced train- 
ing in science under this program. 

The majority of awards under che 1953-1954 
program will be made to graduate students 
seeking master’s or doctor's degrees in science, 
although a limited number of awards will be 
made to postdoctoral graduates. 

Application forms for both predoctoral and 
postdoctoral graduate fellowships for the 
1953-1954 academic year may be obtained 
after October 1, 1952, from the National 
Science Foundation, Washington 25, D. 


MECHANICAL ENGINEERING 


Completed applications must be returned to 
the Fellowship Office, National Research 
Council, by January §, 1953. The special 
examination for predoctoral candidates will be 
given at various places throughout the United 
States on January 31, 1953. 


Tool Engineering 


FOUR-year course in tool engineering 

will be offered by Toledo (Ohio) Uni- 
versity this year. The curriculum, which was 
developed in co-operation with Toledo Chap- 
ter No. 9 of the American Society of Tool 
Engineers, is open to high-school graduates 

A certificate of associate in industrial science 
will be granted to those completing the course 
Forty three of the $6 credit hours in the cur- 
riculum can be applied toward a degree in 
engineering. 

The tool engineering curriculum at Toledo 
University is one of many being initiated in 
colleges and universities through the efforts 
of the National Education Committee and 
individual chapters of the ASTE to help 
alleviate the national shortage of trained 
production engineers. 

The entire Toledo University program can 
be completed in four years of evening-session 
attendance and thus can be utilized by junior 
tool engineers already employed in some phase 
of tool engineering and who desire further 
basic grounding in their field of work. 


Chemical Engineers Plan 
Study Courses 


N inexpensive but authoritative method of 
bringing to chemical engineers in indus- 
try the latest developments in their field is 
described in a recent report on advanced study 
courses on a local level, recently released by 
officers of the Charleston, W. Va., Section of 
the American Institute of Chemical Engineers 
The report tells how the Charleston Section 
set up a series of lecture courses by chemical- 
engineering experts in distillation and heat 
transfer, during the fall of 1951 and the spring 
of 1952. The report, made by M. C. Thro- 
dahl, Monsanto Chemical Company, chair- 
man; et al., tells how the local group, by 
charging $6 for cight lectures, was able to 
pay lecture fees and travel expenses of the 
visiting experts invited from all over the 
United States. The distillation lectures were 
attended by 148 engineers and the heat-transfer 
lectures attracted 119. 

The lectures of the Charleston group were 
so successful that more than $0 advance 
enrollment fees had to be returned because of 
lack of seating space. Each lecturer was 
asked to provide a complete set of notes and 
appropriate problems. These were reproduced 
and distributed immediately prior to each 
lecture 

Other local section educational activities of 
the American Institute of Chemical Engineers 
include a “Teach the Teacher’ program 
where the local section sponsors visits by 
chemical-engineering faculty members to 
study local chemical plants, and programs 
for counseling chemical-engineering students 
on the industrial nature of their future pro- 
fession. 
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Ocroser, 1952 
Meetings of Other Societies 


Oct. 13-17 
American Institute of Electric! Engineers, fall 
general meeting, Jung Hotel, New Orleans, La 


Oct. 16-17 
Gray Iron Founders’ Society, 24th annual meet- 
ing, Hotel Cleveland, Cleveland, Ohio 


Oct. 18-24 

Metal Show, 34th national metal congress and 
exposition, Convention Hall and various mid 
town hotels, Philadelphia, Pa 


Oct. 20-23 
Society for Nondestructive Testing, 12th annual 
meeting, Hotel Sy!vania, Philadelphia, Pa 


Oct. 20-24 
National Safety Council, 40th national safety 
congress and exposition, Conrad Hilton Hotel, 
Chicago, Ill 


Oct. 22-24 

Porcelain Enamel Institute, 2lst annual meet 
ing, Greenbrier Hotel, White Sulphur Springs, 
W.Va 


Oct. 29-31 

American Institute of Electrical Engineers, 5th 
annual machine-tool conference, Hotel Ten 
Eyck, Albany, N. Y 


Oct. 29-31 
American Society of Body Engineers, 7th annual 
convention, Rackham Memorial Building, De 
troit, Mich 


Oct. 30-31 

Pennsylvania Electric Association 
Committee fall meeting, Hotel Roosevelt 
burgh, Pa 


Nov. 10-13 

American Petroleum Institute, 32nd annual 
meeting, Conrad Hilton Hotel and Palmer House, 
Chicago, Ill 

Nov. 12-15 

The Society of Naval Architects and Marine 
Engineers, 60th annual meeting, Waldorf-Astoria 
Hotel, New York, N.Y 

Nov.19 


American Standards Association, 34th annual 
meeting, Waldorf-Astoria Hotel, New York, N. ¥ 


(ASME Calendar of Coming Events see page 853) 


Prime Mover 
Pitts 





Coming Meetings 


Industrial Noise Control 


HE president, Paul Washburn, of the 
National Noise Abatement Council, an- 
nounced that the third annual Noise Abate- 
ment Symposium will be held Oct. 10 at the 
Armour Research Foundation of the Illinois 
Institute of Technology, Chicago, III 
Industrial noise, its effects and control, will 
be considered at the all-day meeting which 
will be attended by leading authorities on 
sound, industrial hygiene, safety, and 
acoustical engineering, industrial physicians, 
architects, city officials, health officers, and 
others interested in the growing noise problem. 
Sponsors of the Symposium in addition to 
the Noise Abatement Council are Acoustical 
Society of America, Armour Research Founda- 
tion, American Industrial Hygiene Associa- 
tion, and the Acoustical Materials Association. 


American Welding Society to Hold 
National Meeting at Philadelphia 


HE American Welding Society's 33rd 
national fall meeting will feature an 
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outstanding technical program of about 65 pa- 
pers covering important welding techniques in 
the defense industries. 

The meeting will be held at the Bellevue- 
Stratford Hotel, Philadelphia, Pa., during the 
week of Oct. 19,1952. The American Welding 
Society will also participate as one of the 
sponsoring Organizations in the National 
Metal Exposition and Congress to be held 
during the same week at Convention Hall, 
Philadelphia. 

Special events during the meeting include the 
Adams Lecture and the presentation of prize 
awards on Oct. 20, and the popular President's 
Reception in the evening. The Educational 
Lecture Series covering the “‘Inert-Gas Metal- 
Arc-Welding Process’’ will start on Tuesday 
afternoon. Two interesting plant tours have 
been arranged: The Philadelphia Naval Ship- 
yard or the Naval Air Materiel Center, as pre- 
ferred; or the Steam Division of the Westing- 
house Electric Corporation at Lester, Pa. 

All cours will be restricted and visitors must 
comply with Navy regulations 


Time and Motion Study 


Sp: sixteenth annual time and motion 
study and management clinic sponsored by 
the Industrial Management Society will be 
held on Nov. §-7, 1952, at che Sheraton Hotel, 
Chicago, Ill. According to general chairman 
Ralph H. Landes, Western Electric Company, 
more than 2000 industrial engineers, works 
managers, plant superintendents, and super- 
visors are expected to attend the technical 
sessions 

Topflight industrial leaders from all over 
the United States will discuss the latest de- 
velopments in the fields of time study, motion 
economy, job evaluation, methods, plant lay- 
out, materials handling, and human relations. 

Feature of the event will be the annual 
methods-improvement competition, inaugu- 
rated last year to stimulate advances in indus- 
trial-engineering techniques and applications. 

Inquiries may be addressed to the Industrial 
Management Society, 35 East Wacker Drive, 
Chicago 1, Ill. 


Properties of Metallic Surfaces 


SYMPOSIUM on ‘‘Properties of Metallic 

Surfaces,’’ organized by the Institute of 
Metals, will be held in the Lecture Theatre of 
the Royal Institution of Great Britain, 
London, W.1, on Nov. 19, 1952. 

Apply for a program and Registration 
Form, to The Secretary, the Insticute of 
Metals, 4 Grosvenor Gardens, London, S.W.1. 
The registration fee of $s will entitle partici- 
pants in the meeting to a set of advance copies 
of the papers, to enable them to take part in 
the discussion. 

Among the papers contributed to the 
Symposium are the following 

Specialized Microscopical Techniques in 
Metallurgy, Radioisotopes in the Study of 
Metal Surface Reactions in Solutions, The 
Crystalline Character of Abraded Surfaces, 
Diffusion Coatings, The Nature and Properties 
of the Anodic Film on Aluminium and Its 
Alloys, Chemical Behavior as Influenced by 
Surface Condition, The Effect of Method of 
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Preparation on the High-Frequency Surface 
Resistance of Metals, and many others of im 
portance 


ASHVE to Hold Annual 
Meeting in Chicago 


HE American Society of Heating and 

Ventilating Engineers will hold its 59th 
anoual mecting in Chicago, Ill., Jan. 26-29, 
1953, at the Conrad Hilton Hotel. 

The eleventh International Heating, Venti- 
lating, and Air-Conditioning Exposition will 
be held in conjunction with the meeting, at the 
International Amphitheatre on Chicago's 
south side. This will be the largest heating, 
ventilating, and air-conditioning exposition 
ever held, with over 300 exhibitors participat- 
ing. The society will have space in the show 
and will feature several of its current research 
projects. 

The society's Illinois Chapter will serve as 
hosts for the meeting. According to Prof. 
E. R. Queer, chairman of the program and 
papers committee, the technical sessions will 
present a large number of excellent engineering 
and research papers including several from the 
society's Research Laboratory and co-oper- 
ating institutions. 


Woman’s Auxiliary An- 
nounces The Sylvia W. 
Farny Scholarship 


HE Sylvia W. Farny scholarship fund was 

established by the Woman's Auxiliary to 
The American Society of Mechanical Engineers 
in the spring of 1952, in honor of Mrs. Farny, 
the first national president of the Auxiliary, 
whose leadership and enthusiasm contributed 
to the expansion of membership and formation 
of auxiliaries in many sections of the ASME 
throughout the country. Mrs. Farny's inter- 
est and activity in the Woman's Auxiliary con- 
tinued until her sudden death which occurred 
soon after this educational fund was founded 

It is a fitting tribute to one who was a 
scholar and talented in arts and science to 
establish this fund for the purpose of assisting 
young enginecring students in preparing them- 
selves for their life's career. Funds applying 
to this scholarship are derived from an expand- 
ing membership, increased activity, and the 
formation of new auxiliary sections 

The first scholarship, a yearly award ot 
$500, will be granted in the spring of 1953 to 
an American man or woman undergraduate 
student in mechanical engineering, enrolled in 
an accredited college or university in the 
United States, in which there is an ASME 
student branch, for use in his or her final year. 

The award of this scholarship is based on 
scholastic achievement, financial need, and 
character. Because of the great number of 
accredited engineering colleges throughout the 
country, it has been decided to divide them into 
several groups in alphabetical order. 

The colleges and universities which are to 
Participate in the 1952-1953 award will be 
notified it: November, and applications will 
be available at those institutions. 

















Literature 


Journal of the Mechanics and 
Physics of Solids 


HE first number of the Journal of Mechanics 

and Physics of Solids, an international re- 
search journal, will be issued in October, 
1952. 

It will contain original research papers, both 
theoretical and experimental, of a high stand- 
ard. The following subjects to be included 
will give an indication of the scope of the 
journal: Creep; fatigue; elastic and plastic 
properties of engineering metals; stress 
analysis of structures and continua; signifi- 
cance of material tests; rationale of technolo- 
gical forming processes. 

The journal will be edited by Prof. W. M. 
Baldwin, Jr., Case Institute of Technology, 
deparement of metallurgical engineering, 
Cleveland, Ohio, and Dr. Rodney Hill, de- 
partment of theoretical mechanics, The 
University, Bristol, England. 

Contents of the first number include the 
following: Plastic instability under plane 
stress, by H. W. Swift; on discontinuous 
plastic states, with special reference to local- 
ized necking in thin sheets, by R. Hill; cal- 
culations on the influence of friction and die 
geometry in sheet drawing, by A. P. Green 
and R. Hill; rheology of metals at elevated 
temperatures, by A. E. Johnson and N. E. 
Frost; the time laws of creep, by A. H. 
Cottrell; the yield phenomenon in poly- 
crystalline mild steel, by W. M. Lomer; and 
book reviews 

The journal will be published quarterly. 


Bolts 


N American Standard, Round Head Bolts, 
B18.§—19§2, cosponsored by the So- 
ciety of Automotive Engineers and The Ameri- 
can Society of Mechanical Engineers, was 
recently published by ASME. This standard 
for round-head bolts (carriage, button head, 
step, and countersunk bolts) covers threads, 
thread lengths, length of bolt, length of toler- 
ance, points, fillets, body diameter, square 
neck, heads, material, measurements, and de- 
fects. There also are 11 tables with diagrams. 
Copies of the standard may be purchased from 
ASME Order Department, 29 West 39th Street, 
New York 18, N. Y., for $1 a copy. 


Gaskets and Grooves 


N American Standard, Ring-Joine Gaskets 
and Grooves for Steel Pipe Flanges, 
B16.20—1952, cosponsored by Heating, Pip- 
ing, and Air-Conditioning Contractors’ Na- 
tional Association, Manufacturers’ Stand- 
ardization Society of the Valve and Fittings 
Industry, and The American Society of Me- 
chanical Engineers, was recently published by 
ASME. This standard for ring-joint gaskets 
and grooves covers: types and sizes; material; 
dimensions, tolerances, and finish; identifi- 
cation numbers; and marking. There are two 
tables showing dimensions of ring-joint gas- 
kets and grooves. Copies may be purchased 


from ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for $1 a copy. 


Lathes 


N American Standard, Accuracy of Engine 
and Toolroom Lathes, BS.16—1952, 
cosponsored by the National Machine Tool 
Builders’ Association, Society of Automotive 
Engineers, Metal Cutting Tool Institute, and 
The American Society of Mechanical Engi- 
neers, was recently published by ASME. This 
standard, one of a series of standards for small 
tools and-machine-tool elements, .comtains 25 
tests recommending standards for determining 
the accuracy of engine and coolroom. lathes. 
Copies may be purchased from ASME Order 
rement, 29 West 39th Street, New York 

18, N. Y., for $1 a copy. 


Screw Threads 


N American Standard, Stub Acme Screw 
Threads, B1.8—1952, cosponsored by 

the Society of Automotive Engineers and The 
American Society of Mechanical Engineers, 
was recently published by ASME. This stand- 
ard for stub acme screw threads covers: Speci- 
fications, classification and tolerances, thread 
designations, and formulas for determining 
diameters; several figures and 12 tables; and 
two appendixes. Copies may be purchased 
from ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for $2.25 a copy. 


Nuclear Data 


LREADY proved a valuable tool for nu- 
clear physicists and engineers, radio- 
chemists, biophysicists, and other workers in 
nuclear physics, the tables in Nuclear Data pre- 
sent a comprehensive collection of experimental 
values of half lives, radiation energies, relative 
isotopic abundances, nuclear moments, and 
cross sections. Decay schemes and level dia- 
grams are provided wherever possible. 

At present over 1000 new measurements of 
different nuclear properties are being reported 
each year in some 30 different journals and 
in the reports of dozens of different labora- 
tories. Consequently, the reactor engineer 
and the industrial or medical user of radio- 
active tracer materials, as well as the nuclear 
physicist, need a listing of available data which 
can be kept up-to-date automatically. 

In addition to presenting the tables, Supple- 
ment 3 contains a list of fission and spallation 
papers, a list of packing fraction differences, 
a list of journals surveyed in compiling the 
volume, references for the volume, and addi- 
tions to references cited in Circular 499 and 
the two earlier supplements. Nuclear Science 
Abstracts, the semi-monthly abstract journal 
of the Atomic Energy Commission, will 
publish quarterly and annually the tabular 
summaries compiled by the NBS nuclear data 
group after July 1951 

Nuclear Data, Supplement 3 (January, 1951, 
to July, 1951) to National Bureau of Standards 
Circular 499, compiled by Katharine Way, 
Gladys Fuller, Marion Wood, Karin Thew, and 
Alice Jurgens, 66 pages, 98 tables. Order 
Nuclear Data for $4.25 a set from Government 
Printing Office, Washington 25, D.C. Each 
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set includes Circular 499 (310 pages) and three 
supplements. 


Western Resources 


HE first issue of the Western Resources 
Handbook, produced by Stanford (Calif.) 
Research Institute, was made recently 

The new service was inaugurated with the 
dispatching of 150 data sheets to initial sub- 
cribers representing industry, government 
agencies, financial and business houses, librar- 
ies, and educational institutions. The 
circulation will be international. 

The handbook is designed to serve as a basic 
reference source of data on all the economic 
and technical resources of the 11 Western 
states. Not confined to the natural resources, 
information is compiled on agricultural, man- 
power, industrial, and other resources neces- 
sary to the Western economy. 

The first allotment of data sheets covers 
subjects ranging from water resources and 
commercial timber lands to production of 
electric energy and the canned fruit packed 
in the Western states for the past 30 years. 

Beginning in September, new issues of 20 
to 25 data sheets will be sent to subscribers 
periodically. Approximately 250 new sheets 
will be furnished annually. 

A feature of the handbook is its graphic 
nature. Most production and consumption 
data are presented in tables by state for the 
West, together with the United States total 

Liberal use of maps has been made to pre- 
sent data on location of minerals and oil 
basins, location of industrial capacity, data 
on railroad lines, pipe lines, and similar factors. 

Because of the public-service nature of the 
project, the book is not copyrighted and per- 
mission to quote and reprint is freely given by 
the Institute 





ASME Standards Workshop 


Gas Industry Formulating 
Safety Code for 
Gas Piping 


T a three-day meeting of a newly organized 
subcommittee held in Chicago recently, 
work was begun on the formulation of a safety 
code covering the material, design, fabrication, 
installation, testing, and operation of gas 
pipe lines and related facilities. 
Announcement was made in June by the 
American Gas Association and the American 
Standards Association that F. A. Hough, vice- 
president, Southern Counties Gas Company of 
California, Los Angeles, would head a new 
national committee concerned with gas trans- 
mission and distribution safety. The commit- 
tee, known as Subcommittee No. 8 on Gas 
Transmission and Distribution Piping, of 
Sectional Committee on Code for Pressure 
Piping, B31, is sponsored by The American 
Society of Mechanical Engineers, as well as 
AGA and ASA. Mr. Hough serves as 
chairman because of his recent appointment 
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as representative on the Sectional Committee 
ef the AGA's Natural Gas Department. 

Subcommittee No. 8 will use as its starting 
pointa forthcoming document known as Sectiot: 
8, on Gas Transmission and Distribution Pip- 
ing Systems, which is a consolidation of those 
parts of the Code for Pressure Piping B31 per- 
taining to gas piping. The subcommittee will 
revise and expand this section where necessary, 
and, upon its approval by ASA, will publish ic 
as a separate document known as ‘‘Section 8, 
Code for Pressure Piping B31.1."" I will also 
be included as the last section in future editions 
of the B31 Code. The Chicago meeting was 
devoted to full discussion of pipe-line problems 
and a careful review of existing requirements to 
determine to what extent the forthcoming 
Section 8 requires modification or expansion to 
reflect modern materials and technology. 

AGA took a leading part in the prelimi- 
naries which preceded the start of the actual 
work on the revision of the code. In addition 
to naming Mr. Hough as its representative on 
the Sectional Committee B31, numerous con- 
ferences were held with key personnel of the 
industry. A preliminary meeting was held at 
the Natural Gas Deparement Spring Meeting 
at Los Angeles in May to organize a program 
before the meeting of the entire Subcommittee 
No. 8 in Chicago 


Safety Stressed 


Although the gas industry has a long and 
enviable safety record, in view of recent tech- 
nological developments it is believed that 
additional steps can be taken to assure safe 
construction and operation of its facilities. 
It is believed also that the experts comprising 
the committee will prepare a code having pub- 
lic safety as its major objective and that public 
confidence in the movement will be merited. 
Establishment of the code as an American 
Standard will assure its impartialiry and 
objectivity. 

Subcommittee No. 8 is composed of 52 
representatives of gas-transmission and gas- 
distribution companies; pipe companies; 
valve and fitting companies; independent re- 
search groups; technical universities; con- 
sulting engineers; and government agencies. 
It will review specifications and codes already 
formulated or in the process of preparation by 
other agencies including private research 
groups, governmental agencies or AGA 
committees. Where present specifications ap- 
pear inadequate, or where none exist, it will 
draw upon the resources of the many technical 
groups participating in this work. 

Although preparations of American Stand- 
ards sometimes take several years, Subcom- 
mittee No. 8 hopes to speed completion and 
publication of the Code on Gas Transmission 
and Distribution Piping through an accelerated 
program. Its officers and members plan to 
devote extra time to committee work. A full- 
time assistant will be employed, and frequent 
meetings will be called to review, consolidate 
and approve the material prepared by sub- 
groups. 


Members of Committee 


In addition to Chairman Hough, officers of 
Subcommittee No. 8 are: Walter W. Davidson, 
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Transcontinental Gas Pipe Line Corporation, 
Houston, vice-chairman, and chairman, Sub- 
group on Construction and Operating; C. F. 
DeMey, Columbia Gas System Service Corpo- 
ration, New York, vice-chairman, and chair- 
man, Subgroup on Pipe; C. T. Schweitzer, 
Southern California Gas Company, Los 
Angeles, secretary, and chairman pro tem, 
Subgroup on Design Stresses; B. T. Mase, 


857 


Tennessee Gas Transmission Company, Hous- 
ton, chairman, Subgroup on Compressor 
Stations; and Frank S. G. Williams, Taylor 
Forge and Pipe Works Company, New York, 
chairman of Subgroup on Fabricating Details 
and Mechanical Design. Mr. Williams also 
is chairman of Sectional Committee, Code for 
Pressure Piping B31, of which Subcommittee 
No. 8 is a part. 





Junior Forum 
Conducted by Joseph Schmerler' 





Engineering-Manpower Shortage 
How Schools and Industry May Alleviate the Situation 


HE stereotyped picture of the engineer as a 

man married to a slide rule who spends 
most of his life humped over a drawing board 
is a misleading one. Engineers, today, are 
well-rounded persons who have developed the 
breadth of vision necessary in a global society. 
They are aware that men of industry have fre- 
quently outstripped the social scientists, the 
political scientists, and the economists. In the 
last 100 years, engineers not only have changed 
the physical appearance of the world, but 
have radically altered political, social, and 
economic relationships. The men who 
achieved these results had special talents. 
Presented with the findings of science, they 
had the perspicacity and initiative to adapt 
them in developing endless new products and 
services. America’s men of industry possess 
the insight to understand human needs and 
the courage to invest industry's resources in 
making the goods to fulfill them. 

In spite of the contributions engineers have 
made, there is an engineer shortage. Every 
day the need for engineers increases, while the 
number of young men who enter engineering 
schools is falling off. 

Generally, the engineer is unable to exert 
wide personal influence. Doctors and law- 
yers, who are in constant touch with the 
public, have endless opportunities for exciting 
the popular imagination. Industry, knowing 
all the techniques of modern advertising and 
promotion, must do a real selling job to get 
more students to study engineering. 

C. E. Davies, Secretary of ASME, reports 
that at various regional meetings of the 
Society, engineering college deans areexpressing 
concern regarding the importance of students 
determining engineering careers before entering 
high school so that proper courses can be ob- 
tained. Mr. Davies quotes Dean Mohn of the 
University of Buffalo, Mem. ASME, as saying 
that the Parent-Teachers Association should 
be made aware of this situation so that they 
in turn can advise their local teachers and stu- 
dents. 

To promote the early identification of po- 


! Design Engineer, Celanese Corporation ot 
America, New York, N. Y. Jun. ASME. 


tential scientists and engineers, the Third 
Edison Foundation Institute issued a report of 
its May 26-27, 1952, meeting on “How Can 
the Schools and Industry Work Together." 

It was suggested by the Institute that schools 
should give consideration to: 


1 Constantly emphasizing the critical im- 
portance of the development of correct work 
habits in students, and the appreciation and 
acceptance of the idea that long and hard work 
is the principal ingredient of success in any- 
thing—science and engineering being no ex- 
ception 

2 Utilizing representatives of industry for 
supplementary instruction in appropriate 
phases of economics, engineering, and science. 

3 Providing opportunities for joint dis- 
cussion with representatives of industry on 
problems of mutual interest. 

4 Supplementing customary instruction in 
science and mathematics by introducing prac- 
tical problems suggested by industry. 


The Institute urged that industry might give 
favorable consideration to: 


1 Employing science and mathematics 
teachers and students during their summer 
vacations. 

2 Encouraging science and mathematics 
teachers at the elementary, junior, and high- 
school levels to participate in local profes- 
sional engineering and scientific activities. 

3 Utilize sabbatical leaves for elementary 
and secondary-school educators who have 
made meritorious contributions to the teaching 
of science and mathematics. 

4 Provide plant inspections for school 
officials, teachers, and students, as well as 
parents. 

5 Explain to students the possibilities of 
Careers in enginecring and science 

6 Ascertain educators’ reaction to indus- 
trial exhibits, literature, and visual aids. 
Support or continue to support such activities 
as science congresses, science fairs, Future 
Scientists of America, and junior academies of 
science. 

7 Provide or continue to provide college 
scholarships and awards for high-school 
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graduates in need of financial aid who show 
promise of leadership in engineering and 
“micnce 

In recommending such a course the Institute 
took into consideration the probability chat 
the intellectual resources of a nation are finite 
This contention has been expressed by S. ¢ 
Hollister, dean of engineering, Cornell Uni 
versity. Dean Hollister has stated, “If we 
assume that che intelligence level for the 
learned professions lies above an [.Q. some- 
where between 115 and 120, we find that 
120,000 males of a given age group, say, 18, 
are available for annual entry into the learned 
fields. This number of youth must supply 
medicine, science, engineering, law, theology, 
and the upper levels of the teaching profes- 
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The number must be discounted to allow for 
those who are lacking in ambition, emotional 
stability, perseverance, physical fitness, or 
economic means. It would appear that under 
normal circumstances less than 40,000 fresh- 
men may be expected annually to enter the 
engineering schools. Thus the number of 
males of a given age group having an intelli- 
gence level suitable for the pursuit of engincer- 
ing study is a fixed percentage of the age 
population, a percentage which we have 
reached in our current freshman enrollment of 
38,000. 

In light of the shortage of engineering talent 
and Dean Hollister’s evaluation of the limited 
intellectual supply, industry and the schools 
must supply the logical reasons for demanding 
more students to seck Carcers in engineering 





Engineering Societies Personnel Service, Inc. 


These ttems are from information furnished by the Engineering Societies Personnel Service, 


Inc., in co-operation with the national societies of Civil, Electrical, 
is available to all en 
In applying for positions advertised by the Service, 


and Metallurgical Engineers. This 
and ts operated on a nonprofit basis 


Service 


Mechanical, and Mining 
gincers, members or not, 


the applicant agrees, if actually placed in a position through the Service as a result of an 
advertisement, to pay a placement fee in accordance with the rates as listed by the Service 
These rates have been established in order to maintain an efficient nonprofit personnel service 


and are avatlable upon request 

notices appear in these columns 
and mail to the New York office 
im stamps for 


This alse applies to registrant members whose availability 
Apply by letter, addressed to th 
When miking application for a position include six cents 

forwarding application to the employer and for returning when necessary 


key number indicated, 


1 weekly bulletin of engineering positions open is available at a subscription of $3.50 per 


juarter or $12 per annum for members, 


$4.50 per quarter for nonmembers, 


payable in 


advance 


New York 


Chicago 
S West 40th Street s4 


Men Available! 


Mechanical Engineer, 20, married, 7 years 
varved production experience including industrial 
engimeering, quality and production control, sine 
supervision, and plant management. Seeks pro 
luction. management position in progressive 
medium-sized plant Me-899 


Development and Design Engineer, 33, BS 10 
experience specialized instruments, con 
and light machinery. Capabie of handling 
complete projects Some construction and plant 
experience Desires medium-sized aggressive 
company. Me-900 


Publicity-Mechanica! Engineer, 33 years’ ex 
perience as editor, writer, public relations, ad 
vertising, and market research executive promot 
ing product acceptance and good will for heavy 
coustruction firm and steam-power equipment 
manufacturers Me-901 


Mechanical Engineer, 32. married, veteran 
BME, cum laude; MSME, Pi Tau Sigma, Tau 
Beta Pi; four years machine shop; 2'/: years 
plant engineering and safety; 1'/) years machine 
design Speaks and writes German fluently 
some French Presently employed Desires 
more responsible position, preferably Eastern 
US Me 902 


Industrial Engineer, 20, strong engineering 
and administrative background in avtomotive 
and machine-tool industries. Six years’ experi 
ence in estimating, pricing, methods, processing 
tooling, and supervision Desires management 
position. Me 903 


Mechanical Engineer, 33, registered. Broad 
metallurgical background. Experience in labora 
tory, fowndry, weld fabrication and machine shop 
ferrous and sonferrous metals. Desires produc 
tion or development work in East Me-90 


Technical Editor, BS (ME), MS Journalism 
Pormeriy supervisor of technical publications for 
aircraft research and developing firm, technical 
editor and specification writer for large aircraft 
form of ASME 


' All men listed hold some 


membership 


ast Randolph Street 


Francisco 
Post Street 


Detroit San 
100 Farnsworth Ave 57 


and missile ey eg Prefers New York 


City or vicinity. Me 


Engineer, 42, BSME, management experience 
including plant operation, mechanical develop 
ment, and quality control, for a large Detroit 
manufacturer of precision-engine parts; desires 
position affording opportunity for additional re 
sponsibility. Me 9 


Mechanical Engineer, 28, BME, four years’ 
engineering variety-food manufacture’ packa, 
ing, bakeshop, and plant equipment; design and 
maintenance. Three years machine shop and 
tool design. Employed as assistant plant engi 
neer large Commissary operation. Me-907 


Mechanical Engineer, 20, BS, MS, six years’ 
varied experience in part-time free-lance design 
industrial design, broad machine-shop back 
ground. Prefers machine development, medium 
sized sa a plant. East. Me-908 


Producti 1 Executive, 47, mar 
ried, AB, BS, ChE, 24) years’ diversified chemical 
mechanical industrial experience, including vice 
president production and research of two com 
panies. Employed, seeking betterment. Prefers 
Calif. Me-909. 


Manufacturing-Management Engineer, me- 
chanical, 25 years in large and small companies 
rotating electrical apparatus, domestic refrigera 
tors, high-pressure gas equipment. Supplemental 
training in accounting -_ sales. Good manager 
and co-ordinator. Me- 


seaanaieaiaans ietaes 26, BSIE 
MSME, two years’ diversified experience in gen- 
eral process-plant industrial engineering, appli 
cation of machinery, technical correspondence, 
desires rage position in related field. Pre 
fers East. Me-911 





Positions Available 


Consultant Industrial Engineer, 32-37, college 
degree, experience in several companies where a 
knowledge of one or more of the following phases of 
manufacturing has been acquired production 
planning, methods, plant layout, materials han 
dling, quality control production standards, tim 


MeEcHANICAL ENGINEERING 


ing. Some traveiing. Up to $12, 000, plus profit 
sharing. New York, N. Y. Y-7427 


Engineers. (4) Design engineer, BS in me 
chanical engineering, minimum of three to five 
years’ experience in product design. Should be 
familiar with cast-iron boiler and radiator design 
Will supervise design of new products and be re 
sponsible for improvements in the design of exist 
ing products. The present line consists of cast- 
iron and steel low-pressure heating boilers; cast 
iron, hot-water-supply boilers; cast-iron rad: ation 
unit heaters, and indirect water heaters designed 
for gas, oil, and coal burning. $7000 6) Chief 
research engineer, experience demonstrating 
ability as an engineering administrator Must be 
familiar with steam and water-heating product 
design. Knowledge of foundry practice desirable 
Will be responsible for the efficient operation 
of the department and for the co-ordination of 
the work of the engineering department with the 
work of the other departments such as production 
and sales. $10,000 or more. New York metro 
politan area, Y-7429 


Production Manager, tractor, construction, or 
farm-equipment manufacturing experience, to 
take charge of production scheduling, plan im 
provements, supervise subcontracting, inventory 
— and parts service. $15,000. Calif 
Y-743 

ecm Engineer, minimum of five or six 
years’ experience in time-study and industrial 
engineering practices pertaining to time study 
and methods. $5500-$6500. New York State 
(-74 


Engineers. (2) Project engineer, mechanical 
graduate, at least eight years’ design and develop 
ment experience, including two years or more 
munitions, to take charge of design, development, 
and reports. $8000-$12,000. (6) Chief designer 
mechanical graduate, at least ten years’ mechani 
cal or chemical-equipment experience, including 
two years or more munitions design, to supervise 
design and co-ordination of designers and drafts 
men $8000 $12,000. (c) Senior mechanicai 
designer, graduate, at least eight years’ experience 
on small devices, to prepare complex designs on 
munitions projects. $7200-$10, . (ad) Junior 
mechanical designer, graduate, two years’ or more 
experience in internal ballistics, fuses, etc, to 
make studies and design products $5000-$7200 
Must be U.S. citizens. Md. Y-7442 


Industrial Engineer, mechanical or industrial 
engineering degree, preferably under 40, to super 
vise a small staff of industrial engineers for mallea 
ble iron company, foundry work. Will supervise 
methods, rate setting, motion and time analysis 
ete. Should have had at least five years’ experi 
ence, preferably in foundry work. $8000-$9500 
Midwest. Y-7466 


Design Engineer, experience in medium and 
heavy equipment such as machine tools, printing 
machinery, etc , to eventually assume complete 
charge of the desigh of molding presses and allied 
equipment for the graphic-arts industry. Must 
he able to interpret customer requirements and 
develop designs for production Salary open 
Upstate New York. Y-7479 


Piant Engineer, 35-45, mechanical graduate, at 
least five years’ experience on shop-equipment 
maintenance, buildings, steam plant, filling and 
fac kaging boxmaking plastic molding for manu 
— of fine chemicals. $6500-$9000. N. J 


caiaites Engin ten to 15 years’ design 
experience, both as project and executive engi- 
neer. Experience must be heavy in design and 
development of small electromechanical devices 
such as electromagnets, transducers, microphones 
relays, ete. Should be familiar with miniature 
electronic devices and amplifiers such as walkie 
talkies, hearing aids, etc. Must be thoroughly 
familiar with modern methods in mass produc 
tion, tooling problems, molding, die castings, fin 
ishes, etc., and price-conscious, Will take charge 
of a group of mechanical] engineers and designers 
and have full responsibility for the mechanical 
part of all equipment and apparatus design 
$8000. New York metropolitan area. Y-7491 


Mechanical or Civil Engineer, 35-50, degree 
at ieast ten years’ experience, to supervise and 
direct the design and installation of industrial wet- 
waste disposal systems and corrective systems for 
air pollution and dust control. Control the organi- 
zation, planning, and scheduling of activities for 
efficient completion of work in accordance with 
requirements Make preliminary engineering 
studies and prepare preliminary estimates for use 
as basis for executing decisions on wet-waste dis 
posal or air-pollution problems. Follow up on 
field construction and installation phases until 
project is in efficient operation. Some traveling 
Salary open. N. J. Y-7492. 


Building Maintenance Engineer, mechanica! 
(ASME News continued om page 860) 
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graduate, institutional experience, to supervise 
ineering and maintenance staff $6000- 
$7 New York, N. V¥. Y¥-7503 
Mechanical or A } Engineer, three 





years’ aircraft design and manufacta ex 
ence for aircraft-ins jon work $5068 leas 
Island,N.Y. Y-7 

Design-Project + 26-36, mechanical 
engineering two to five years’ experi 
ence in design and Project work, to engage in de 
sign and 4 of engineering 
op present ‘equipment and new equipment, includ 
ing preparation of projects contaiming costs, etc , 

sas rT tien in 

$6000. 





for management consideration 
or? of installation work 
NJ. ¥-7607 


Mechanical Engineer, graduate, young, three 
to four years’ ex in air conditioning and 
refrigeration Duties will involve editorial work 
on manuscripts submitted, some literary work, 
answering of technical inquiries, handling of ase 
cpentenss of a technical nature. About $5506 

New York, N.Y. Y-7516 


Plant Superintensest, at least ten years’ eopges 


stamping, nning, polishing, and platin, 
perience, arge of plant $10,000 $12,000 
Brooklya N t 7533 


Design Engineer, 35-45, mechanical graduate 
at least ten years’ construction design and drafting 
experience, to supervise design, layout, and 
general drafting work for consulting firm, includ- 
ing plumbing, heating, air conditioning, water 


distribution, etc. § ), plus bonus. New York, 
N V-7534(4) 
Mechanical E: 30-35, experience on 


meer 
machine and tool design for small-product manu 
facturer of specialty items in paper and synthetic- 
materials fields. $6000-$7000. Miss. Y-7537 


Project E. eer, electrical or mechanical, six 
to ten years’ design experience in electrical wiring 
of industrial equipment, control-panel design, and 
familiarity in instrumentation and electrical 
drives for special machinery. Company is en 
gaged in design, development, and manufacture 
of various types of testing machines such as ten 
sile testers, fatigue testing machines, gear testing 
mac hines, impact testing machines, etc. $6500 
Conn 41 


Development Engineer, 40-45, mechanical 
graduate, to be responsible for the design of new 
machines and improvements to existing high- 
speed, automatic equipment for the production 


manufacturer of chemicals. Up to $8500. Com- 
pany will pay placement fee. Idaho. T-9143. 


Mechanical Engineer, yp four years col- 
lege, one year's experience di ng heating, re- 
frigeration, steam systems, eonveper installation. 
machine installation. Generally varied and in- 


teresting tudi new 








and maintenance. Supervision of work to some 
extent. $5000. Company will pay p fee 
Iowa. T-9160. 


Plant Engineer, mechanical or electrical, 30-50, 
to supervise mechanical plant and equipment for 
mining operation including electric stacker 
dredges, hydraulic and mechanical stripping- 
— equipment, 10,000-kw steam-power 

ant, mechanical shops, trucks, and bulldozers 


foe ° muning company Up to $12,000 Alaska 


ce Engineer, up to 55, three years’ experi- 
ence as plant or maintenance engineer in mining 
plant. Knowledge of surface mining and process- 
plant equipment Duties include plant engineer 
ing and maintenance work for surface mining and 
—— oa of ene products, fora 
r of 500-$10,000. Com- 
ney f will cabstiene ph fee. Calif. R- 
91 





Project Engineer, mechanical or electrical, with 
two years experience in project work following 
through from beginning to completion. Will do 
project work on motion-picture and recording 
equipment and accessories 7. Com- 
pany will pay placement fee. Il]. R-9142 


Project Engineer, over 35, mechanical, five 
years’ experience in developing compressors for 
commercial use Knowledge of 
ceramics and chemical industries helpful. Will 
calculate stresses and strains, bearing loads, ma- 
terials, and development of doco whoon pumps on a 
manufacturer of pumps. om 
pany will pay placement fee. III Reis 


Sales Engineer, 30-40, mechanical! or electrical, 
two years’ experience in industrial sales. Know!l- 
edge of heating or ventilating helpful, to sell 
controls for heating, ventilating, and air-condi- 
tioning equipment. Preferably a Missouri resi- 
dent $7 Company may negotiate 
mg Say Some traveling; car required 
Mo. R-9184 


Sales Manager, mechanical or electrical, 35 or 
over. Five years’ experience in sale of instruments 
or process control equipment. Staff position as 

industrial-controls division '9000- 





of paper and wood matches, smal! 


articles, conversion of paper products, and the 
production of oe pulp articles. Some travel- 
ing Ohio V-754 


Project Saran chemical or mechanical, 
35-45, eight years’ experience in design of chemi 
cal plants, the last two of which have been in 
project work Knowledge of chemical plant con- 
struction and operation. Will do project work in 
conjunction with constrection and operation of 
chemical plants doing Government work for a 


of 
$9600. Considerable traveling. Ill. R-9203 
Chief Engineer, 30-40, mechanical, five years’ 
experience in designing chemical-type process 
equipment with broad background in selection of 
construction materials Knowledge of stresses 
and era equipment Will assume re- 
for establishi mechanical design 
practices cad supervising others $10,000. 
Company = vay, Dae fee Considerable 
traveling 








Candidates for Membership 


and Transfer in the ASME 





THE ppepeation of each of the candidates 
listed below is to be voted on after Oct. 27, 
1952, provided no objection thereto is made before 
that date and provided satisfactory replies have 
been received from the required number of refer 
ences. Any member who has either comments or 
objections should write to the secretary of The 
American Society of Mechanical Engineers im- 
mediately 


KEY TO ABBREVIATIONS 
R «= Re-election; Rt = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member 


NEW APPLICATIONS 
For Members, Associate, or Junior 
Ansari, Mowammuenp S., Marion, Ohio 
Baoneit, Eomunp J, South C harleston, 
Baker, Paut G Cedar Grove ? 
BoeckMANN, Rosert H., New York, N. Y 
Bunker, Rosser B., Albuquerque N. Mex 
Casanova, Joun V., Springdale, Conn 
Case, Evoene H., Waterloo, lowa 
Cuameers, Aceurt M., Je, Palmyra, N. ¥ 
Cuatro, Harry M., Cambridge, Mass 
Car, Gay, Elgin Air Force Base, Fla 
Donato G_, San Lorenzo, Calif 


W. Va 


Coxer 

Coorer, Lester H_., Alliance, Ohio 

Coaserr, Lawrence W., Worcester, Mass, 
(Rt&T) 


Cramer, Hucn W., Seattle, Wash 
Davis, Frencu C., Charleston, W. Va 
Davis, J. Wescey, Jr., Greenville, S. C 
Dean, Nose, Jr., Indianapolis, Ind. 
Denny, Wriiiam F., London, England 
Dunn, Evan R., Cleveland, Ohio 
Durron, Warren A., Des Moines, Iowa 
Epermarvt, Mark E., Cincinnati, Ohio 
Fismino, Axruur T, Savannah, Ga 
Frome, yw E., ag ay W. Va. 
3 , Charleston. 

7 ae, james R., Chiccen. “in. 
Gu.cesprs, Wriiarp R., Detroit, Mich 
Gurenstein, AAkon, Kansas City, Mo 
Gupta, Cunorey Lat, Kanpur, India 
Hac«ney, Lyie R., Burbank, Calif 
Hacer, Joun F., Boise, Idaho 

Hoenn, RayMonp J., 

Hopes, Wrrrorp C., Milwaukee, Wis. 
Howe, Wi.avr A., San Francisco, Calif 
Hunraca, Ovavi A., Waterbury, Conn 
Iney, Ropert C., Miami, Fla 

Jounson, Cecn. M., Marshalltown, lowa 
Jones, Joun P., Chattanooga, Tenn. 
Karssen, Donatp A., Ashland, Ohio 
Kao, Yu-Suw, me Formosa, China 
KIMMBL i Wrebeter N. Y. 
KROMAYER Ra H., Bethiehem, Pa 











Lorscu, Mt RRAY, Brooklyn, N. ¥ 


MECHANICAL ENGINEERING 


Lono, Tuomas P., Jx., Bethlehem, Pa 

Macs, Crean W., Christchurch, New Zealand 
Marcison, Axtuur D., Toronto, Ont., Can 
McCuos, Ratra M., Pittsburgh, Pa. 

McLean, arn N., Jr., San Francisco, Calif. 
MILLER, , Olean, wy 

Moore, ronan N., Savannah, Ga. 
Moorenead, OREN M., Massillon, Ohio 
Naopaut, J. C., Allahabad, India 

Nevson, Hargtan W., Columbus, Ohio 
Oveszxo, Raymonp S., Detroit, Mich 


Perxrns, Lester B., Chicago, Ill. 

Porter, Donan A., tedious olis, Ind 

RAMACHANDRAN, Srinivasa, Madras, South India 

Ray, Mrtarp L., Houston, Texas 

Ruprnsxr, WALpeMAR, Chattanooga, Tenn. (Rt 
&T) 


Scuneprer, Cart D., Laurel, Miss 

Serra, Wriitam O., New York, N. Y 
Sewarp, Georce A., Hinsdale, Ill 
Srexmann, H. Jack, Detroit, Mich. 
Smaon, James P., Lynn, Mass 

Srantus, Govrrey, Crete, Ill 

Staton, WmttaM J., Mission, Kan 

Stepp, Erect G., Charleston, W. Va 
STos_MaNn, Donatp G., Louisville, Ky 
Srucxens, Leo J., Williamstown, Mass 
Tuurtz, Juris J , Erie, 

Tyrrett, Morris L., Narrows, Va. 
Vice, Georcoes, Paris, France 

Visco, Amertco R., New York, N. Y 
WARREN, Wma J., Los Angeles, Calif 
Wanrets, Mouammed Y., Marion, Ohio 
Warrro, Harrison M., ‘Jr, Boulder, Colo 
Warraker, WriitaM C., Richmond, 
Wiiiey, Marney B., Harvey, La 
Wrtson, Jomn M., Cincinnati, Ohio 
Worre, Haroi_p K., Seattle, Wash 
Wynoarpen, Raymonv D., Houston, Texas 
Vares, Henry G., Northumberland, England 


CHANGE IN GRADING 
Transfers to Member and Associate 


Anperson, Nixs, Jr., Southport, Conn 
Bercuroip, Max, Paoli, Pa 
Bero-JOHNSEN, Jorn, Jz, Pine Orchard, Conn. 
Burrerrrecp, Max A., Minneapolis, Minn 
Crarton, Paut A., Washington, D. 
Derrickson, GeorcE W., Jeannette, Pa 
Drecus_er, Frank S., Newark, Del 
HarRTsic, ALBert L me airport, N. ¥ 
Husparp, Ropert A, Whittior Calif. 
Ketiway, Bryan J., Melbourne, Australia 
Lonomurre, Georce M., Oakridge, Tenn. 
Marsstan, Eowarp D., Philadelphia, Pa 
Marvin, Ricuarp H., Abington, Pa 
Mercier, Jerrre P., New Orleans, La. 
Orvis, Warp C., Los Angeles, Calif 

Pium, Cuarves R_., Cincinnati, Ohio 
Serrecr, Joun J., Strafford, Pa. 

Wrtson, Joun P., Dallas, Texas 

Zor, Basm V., Los Angeles, Calif 


Transfer from Student Member to Junior vo 





Obituaries 


Julius Gordon Bently (1895-1952) 

Jutrus G. Bentty, mechanical engineer, engi 
neering section, Headquarters Fifth rmy, 
Chicago, IL, died June 29, 1952. Born, Colorado 
Springs Colo., Oct. 31, 1895. Parents, Chester 
P. and Ellen M (Gudge) Bently. Education, 
high-school graduate; Hays School of Combus- 
tion; Alexander Hamilton Institute. Married 
Golda F. Pettengill, 1921; daughter, Faye Lor 
Author of numerous papers published in 


raine. 
coal trade papers Jun. ASME, 1924; Assoc 
Mem. ASME, 1925; Mem. ASME, 1935. 


Walter Edward Blank (1886-1952) 


Water E. BLAnk, supervisor, Tool Division, 
National Cash Register Co., Dayton, Ohio, died 


May 7, 1952. Born, Dayton, April 2, 1886 
en John H. and Katherine Blank. Educa 
tion, ublic schools in Dayton. Married Clara 

roger, 1 Mem. ASME, 1942. He 


vice-chairman 


served the Society as treasurer 
Survived 


and secretary of the Dayton Section 
by wife. 
William Spencer Campbell (1892-1951) 
Writram S. Camppe ct, designer and sole owner 


of Dugan and Campbell, Akron, Ohio, died Nov 
1892 


21, 1951. Born, Chicago, Ill, Feb. 21, 
Education, Windermere School, 1895-1903; 
Readin, Perf 1903-1907, both in England 


Assoc, ME, 1947. Held U. S. Patent covering 
a process = = use in making tire melds 
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THE DUAL-ABILITY LINE 


MEASURE THESE VALUES [iitrys. 
WHEN YOU BUY METERS 

ever ll 
= ccuracy Capacity. Compactess nae 


Part of an installa- 
tion of nine R-C 
Positive Displace- 
ment Meters in 
lerge chemicel 
plent. Capacities 
from 3,000 cfh to 
130,000 cfh. 
Industrial buyers rate R-C Positive Displacement Meters “tops” 
in these basic essentials. 
Accuracy—Not affected by pressure, wide variations in loads or 
other variables. Simple design, with no vanes, valves or small parts, 
results in maintained accuracy over long years of operation. 


Capacity—from 4,000 cfh to 1,000,000 cfh in one unit, to meet 
practically any industrial metering requirements. Ample ability 


to absorb overloads. 

Compactness—foot for foot of capacity, R-C Meters are the 
I ; 

smallest made for industrial use. Can be “tucked away” in rela- 

tively small space without loss of valuable production area. 

These values have long been proved by large and small industrial 

plants and public utilities. More R-C Meters are used by gas pro- 


ANI NAN ENTE EP SRY 


ducing plants, for their own manufacturing and for commercial 
customers, than any other make. For details on sizes and con- 
struction, ask for Bulletin 40-B-14. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 
524 Michigan Avenue, Connersville, Indiana ) 


Positive Displacement Meters 


= ° - : ‘ & i Be a J 
; U.S. Pat. Office 
| 
- 
. 
< wy lmert Gas Generators 


A DIVISION OF DRESSER INDUSTRIES 


Rotary Positive Gas Pumps 
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Edmund Joseph Daly (1870 1952 


HKomunv J Day, president, M J. Daly and 
Sons, Inc, Waterbury, Conn, died June 26, 
1952 Born Baltic, Conn, Dee 22, 1870 


Education, high-school graduate. Mem. ASME, 
1926 


John E. Danielsen (1881-1952) 

' Joun EB Danteiern, consulting engineer, Web 
ster Groves, Mo, died April 13, 1952. Born 
Stavanger, Norway, Oct. 28, i881 Parents, 
Daniel A. and Elise C. Elmberg. Education 
attended universities of Dresden and Riga, 1901 
1908, ME, 1908. Naturalized U. 5. citizen, 
St. Lows, Mo, 1927. Married Gertrude Grass, 
1910, daughters, Ruth, Barbara. Mem. ASME, 
1925 Survived by wife and family 


Charlies Baker Davis (1875-1952 
Cuaeces B. Davis, retired owner, C. B. Davis 


Engineering Co., Birmingham, Ala, died March 
3, 1952, at bis home in Bradentown, Fla. Born 


Ana Arbor, Mich, June 16, 1875. Parents, 
Joseph B and Mary (Hubbard) vis. Educa- 
tion, BSCE, University of Michigan, 1901. 
Married Mabel J Sa, 1902 Mem 


ASME, 1915; charter me Birmingham Sec- 
tion; chairman, 1928 1929 — —) by wife 


George Maslin Davis (1907-1952) 
G Mastun Davis, coinigneation, engineer, 


Engineering Service Division, E. I. du Pont de 
Nemours and Co., Inc., pms pe Del., was 


roy in an automobile accident June 10, 

952. Born, Winston-Salem, N c. July 7, 
1907 Parents, G. Maslin and Kelley (Rainey) 
Davis Education ag oF inia Poly- 
technic Institute, 1928; lose Married 
Sue G. Guthrie, 1930 childven, William M., 


James W., Elizabeth Ann. Jun. ASME, 1929: 


Mem. ASME, 1951 
William H. Elsner (1881-1952) 
Wuttam H. Ecsner, mechanical engineer, 





Keep Your ASME Records Up to Date 


SME Secretary's office in New York 
depends on a master membership file « 


maintain contact with individual members 
This file is referred to dozens of times every 
day as a source of information important to 
the Society and to the members involved 
All other Society records and files are kept up 
to date by incorporating in them changes 
made in the master file 

From the master file are made the lists of 


members registered in the Professional Divi- 
Many Divisions newsletters, 
meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such in- 
formation you should be registered in the 
Divisions (no more than three) in which you 
are interested. Your membership card bears 


sions issuc 


notuces of 


key letters opposite your address which 
indicate the Divisions in which you are 
registered. Consult reverse side of card for 
the meaning of the letters. If you wish to 
change the Divisions in which you are regis 
tered, please notify the Secretary's office 

It is important to you and to the Society co 
be sure that your latest mailing address, 
business connection, and Protessional Divisions 
enrollment are correct. Please check whether 
you wish mail sent to home or office address 

For your convenience a form for reporting 
your address, business connection, and Pro- 
fessional Divisions enrollment is printed on 
this page. Please use it to keep the master 
file up to date 

Four weeks are required to complete master- 
file changes 


ASME Master-File Information 


Not for use of student members 


Please print 


Name 
Last 

Home 
addres 

St ’ 
Name of 
employer 
Address of 
emplover 

Sereet ity 
Product or 
service of « ompany 


Title of position held 


Nature of work done 


Check 
mailing | 
address 
Middle 
seaSapeeses OO 
Zone State 
sbedbdcedtecases | 
Ea ae 0 
Zone State 


Please register me in three Professional Divisions as follows: 


1am a subscriber to (please check 


Transactions. [] Journal of Applied Mechanics 





Processing of address change requires four weeks 


Applied Mechanics Reviews 


MeEcHANICAL ENGINEERING 


Great Northern Railroad, St. Paul, Mian., died 
in February, 1952. Born, St. Paul, Jan. 31, 
1881. Education, attended Mechanics Arts 
High Schoo!; private instruction in special sub 
jects un. ASME, 1920: Assoc-Mem. ASME 
1920; Mem. ASME, 1935. Survived by wife 
Alma 


Alfred Edmond Forstal) (1864-1952) 
Atrrep E. Forstatt, consulting engineer, 
New York, N. Y., died July 2, 1952, at his home 
in Montclair, N. J. Born, New Orleans, La 
May 23, 1864 Parents, Theobald and Annie 
(Walton) Forstall Education, ME, Lehigh 
University, 1883. Married Alice N. Dunn, 1892 
(deceased). Author of many technical papers 
Mem. ASME, 1899. Survived by three sons, 
Theobald, Monrovia Calif.; Stuart, Montclair 

N. J.; and Walter C., Amsterdam, N. Y 


Karl William Gase (1888-1952) 
Kart W. Gass ident, Amsler Mortor 


Cornell i912. Mem. ASME, 1948 
Frank Bellchambers Hays (1899 1952) 
Frank B. Hays, whose death was recently re- 
ed to the Society, was Commander, U. 5S. 
avy; eee Head, Bureau of axes Nav: 
ment, Washington, D Born, Angels 
Camp, Calif., April 22, 1899. Education, gas- 
engine course, ICS 1922; BME, Stanford Uni- 


niversity, 


versity, 1925 MS(ME), University of Cali 
fornia, 1940. Mem. ASME, 1946. Survived by 
wife. 

Paul Frank Helm (1886-1951) 

Paut F. Hews, assistant to vice-president, 
charge of operation- engineering, semeungens 
(Iad.) Power &\ Light Co. died Dec. 3, 195 
Born, Murdock, Ill, Oct. 22, 1836 Parents, 
Robert F. and Martha E. Helm. Education, 3 
years, Purdue University, Mem. ASME, 1938. 


Survived by wife, Eva, to whom he was married in 
1920. 


Lewis Abner Howland (1874-1952) 
Lewis A. Howtanp, retired general super 
intendent, Queens Borough Gas & Electric Co 


died June 12, 1952. Born, Oxford, Mass., Jan 
29, 1874. Education, BS(EE Polytechnic 
Institute, Worcester, Mass. 1894. Mem. ASME 
1910. Survived by wife, Florence H. 
Henry Edward Jacoby (1881-1952) 
Henry E Jacony, who was widely known in 


the chemical-machinery field, died {uly 13, 1952, 
in Yonkers, N. Y. Born, New York, N.Y 

1881 Parents, John H. and Frances 
Educ ation, BS, The College of the City 
of New York, 1900; ME, Columbia University 
1903. Married Edith A. Chambers, 1907 
Mem. ASME, 1916 Survived by wife; a 
daughter, Mrs. George S. Tarbox; and a sister 
Mrs. Richard Foster. 


Frank Raymond Laney (1883-1952) 

Frank R. Laney, whose death was recently 
reported to the Society, was director of the J. M 
Wright Technical School, Stamford, Conn 
Born, Providence, R. I., Jan. 28, 1883 Parents 
James and Sarah A. Laney. Education 
graduate, Rhode Island School of Design, 1905 
Assoc-Mem. ASME, 1918; Mem. ASME, 1925 


March 17, 
Jacoby 


Charles Craig Phelps (18811952) 

Cuaries C. Paeps, whose death was recently 
reported to the Society, was the owner of Charles 
. > Jersey City, N. cn, New 
York, N. Y., Dec., 12, 1881. Parents, — F 
Phelps. Education, ME, Stevens 
Institute of Technology, 1908. Married Louise 
Noble, 1913; daughter, Beverly. Jun. ASME, 
1909; Assoc-Mem ASME, 1916. Mem. ASME 
1935. He was the author of several hundred 
articles on combustion engineering, compressed 
air practices, and oxyacetylene welding 


T. Kennard Thomson (1864-1952) 

T. Kennarp THOMSON, consultant in construc 
tion of major buildings and, bridges, engineer 
and inventor, died at his home in Yonkers, NY 
July 1, 1952. Born, Buffalo, N. Y., April 24 
1864. Parents, William A. and Lavina D. (New 
comb) Thomson. Education, CE, University of 
Toronto, 1886; honorary DS, 1013. Married 
Mary Harvey, 1888. e held tents for 
ondupiening buildings, tunnels, and lighthouses 
He wrote chapters on caissons and foundations in 
books which are today regarded as standards 
and numerous articles for engineering-society 
»ublications, technical press, and newspapers 
Mem. ASME, 1907. Survived by wife; two 
daughters, Dr. Annis E. a } 
three sons, Arthur K., Walter G., and Harvey S 
and a sister, Lulu T Thomson 
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RIGHT SIZE... WRONG GASKET... 


A gasket may fit but still not give the proper seal. It may be too soft and crush 
under the applied load. It may be too Aard and resist the compression necessary 
for an effective seal, resulting in bolt fatigue. Two sealing problems—one calling 
for a gasket to support 3285 psi, the other for 13,500 psi—call for two Flexitallic 
Gaskets of different densities though the gasket dimensions may be the same... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of 
proper filler results in a resilient gasket having characteristics of a calibrated 
spring. Flexitallic Gaskets are at highest efficiency when bolted up cold at a 
pre-determined load. For all pressure /temperature ranges from vacuum to 4000 
Ibs., from extreme sub-zero.to 2000° F. For all standard joint assemblies. In 
four thicknesses for special requirements: .125', .175", .250", .285". With Teflon 
filler for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Compgrly, Eighth and Bailey Streets, Camden 2, New Jersey. 

es in principal cities. Consult your Classified Telephone Directory. 


Not all spiral-wound gaskets are Flexitallic. Look for the narne FLEXITALLIC stamped into the met 
al spira every genuime Flexitallic Gasket. Look for Flexitallic Blue in gaskets with asbestos filler 
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How to plan a LUBRICATION OIL PURIFYING SYSTEM 
FOR DIESEL ENGINES 


Lubrication oil purification systems are 
used on practically all modern diesel 
engines to assure longer oil life and de- 
creased engine maintenance. Purification, 
however, must be accomplished without 
removing beneficial oil additives which 
increase lubricant efficiency and preserve 
bearing surfaces, 


The diagram above shows a typical lu- 
brication oil purification system designed 
to meet diesel engine needs. Circulated 
oil from the engine is returned to a tank 
and part or all of it is pumped through a 
heater. Here, it is raised to optimum 
cleaning temperatures. A centrifuge then 
removes water and impurities. The par- 
tially cleaned oil next passes through 
filters, where light impurities and col- 
loidal carbon are removed. 


tn normal operation of the diesel, the 
lube-oil enters a clean oil storage tank, 


after which it is pumped back to the en- 
gine through a cooler, generally a shell 
and tube heat exchanger with water as the 
coolant, which reduces oil temperature 
raised during purification. 


Consultation with accredited piping en- 
gineers and contractors is recommended 
when planning any major piping installa- 
tions. 


To save time, to simplify planning, to get 
all the advantages of Jenkins specialized 
valve engineering, select all the valves you 
need from the complete Jenkins line. It's 
your best assurance of lowest cost in the 
long run. Jenkins Bros., 100 Park Ave., 
New York 17. 


Complete description and enlarged 
diagram of this layout free on request. 
Includes additional detailed information. 
Simply ask for Piping Layout No. 63. 


CLEAN Of. TO STORAGE TANK 


REEF 


WATER ANO HEAVY 
IMPURITIES TO ORAIN 


VALVE RECOMMENDATIONS 


270-U Bronze Gate 


762 Br. Swing 


950 Bronze Globe fess 


JENKINS 


L008 FoR Tet Siamene Mate 


VALVES => 
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Boiler-Burner Units 


A complete new line of boiler-burner units 
is jointly announced by Kewanee-Ross 
Corporation of Kewanee, IIl., and Iron Fire- 
man Manufacturing Company of Cleveland, 
Ohio. These completely integrated, compact 
units are the product of the combined com- 
bustion engineering skill and manufacturing 
experience of two of the best known com- 
panies in the heating and power equipment 
industry. 


Each unit consists of an Iron Fireman 
packaged burner complete with all controls 
and a Kewanee Scotch boiler, completely as- 
sembled with its accessory equipment for 
oil, or oil and gas, or gas firing. The many 
desirable features and performance char- 
acteristics of the Iron Fireman combustion 
equipment and those of the popular Kewanee 
Scotch boiler are now available as com- 

pletely integrated, carefully engineered com- 
me units. 

These boiler-burner units are available for 
high pressure steam and water in sizes rang- 
ing from 52 to 304 hp, 125 and 150 Ibs. 
working pressure; also for low pressure 15 
lbs. steam or 30 lbs. water, in sizes from 
1,808,000 Bru to 8,400,000 Bru. They may 
be fired with No. 6 or lighter fuel — , eas 
(either high pressure or as low as 
a combination of both fuels. The fine + 
covers a wide variety of commercial and in- 
dustrial applications for heating, power and 
process steam. 

The boiler portion of the unit is completely 
assembled with all of its essential elements, 
tested, mounted on substantial steel skids 
and shipped direct from Kewanee to the job 
site. The boilers are constructed in strict 


accordance with The American Society of 
Mechanical Engineers’ boiler construction 
code and are rated in accordance with the 
Steel Boiler Institute's rating code. 

The burner portion of the unit, including 
all controls and forced draft air supply, is 
completely assembled, wired and tec 
tested. Matching connections are Simoes. | 
so that when this packaged assembly, as 
shipped from Iron Fireman's Cleveland plant 
arrives on the job, it can be connected to the 
boiler in a very short time. All refractories 
are integrally mounted at the factory, thus 
reducing to an absolute minimum the amount 
of field work required in placing this com- 
bination boiler-burner unit into service. 

The units are designed for forced draft 
operation, eliminating the necessity of a high 
stack. Provision need only be made for a 
small vent extending above the roof. 

Complete specifications will soon be avail- 
able. These will enable architects, engineers 
and contractors to select and specify the ex- 
act type and size of combination unit re- 
quired for any application. 

Owners of the units will enjoy nation- 
wide local service through the extensive 
facilities of the Kewanee and Ison Fireman 
field organizations. 


Vibration Pickup 

Development of a vibration pickup ag 
can be used up to temperatures as hi 
500 F has been announced by The MB te 
Co., Inc., New Haven, Conn. 

Identified as the MB Type 122 Pickup, the 
insturment has no soldered joints or connec- 
tions. All wiring, insulation, and materials 
are said to be of the type resistant to elevated 
temperatures, 


Because of its precision construction, this 
insturment is claimed to have no practical 
lower limit on amplitude. Its sensitivity is 
stated as 21 mv per 0.001 in, double ampli- 
tude per 100 cps. The pickup is convertible 
to horizontal and vertical operation. Ac- 
cording to the maker, electrical damping 
assures stability of calibration and permits 
the pickup to be used in severe tests. Usable 
frequency range is given as 5 to 2000 cps. 


Wheel Truing Attachment 


A continuous radius and tangent wheel 
truing attachment has been announced by 
Brown & Sharpe Mig. Co., Providence, R. 1. 
This attachment is designed to form, with 
one continuous movement of the diamond, 
accurate radii on grinding wheels with accu- 
rate tangents at either or both sides of a 
radii. Convex radii up to '/2 in. with tang 
gents to °/s in. in length at any angle, from 
90 deg above horizontal to 20 deg below, can 
be formed; concave radii from */3: to 1 img 
(with diamond tool furnished) having tans 
gents up to °/s in. long at any angle, from 
90 deg below horizontal to 20 deg above, can 
also be formed. The angles of the tangen 
are independent of each other (on ron ae 
shape included angle must be 9 deg or more), 

The attachment is firmly clamped to thé 
machine table by a single T-bolt. Accurate 
alignment is assured by two_ reversible 
tongues for T-slots '/: or */;gin. wide. These 
tongues are easily removed when the attach~ 
ment is to be used on a magnetic chuck. 





When truing a convex form, the angle 
of the tangent at the front of the ae 
is controlled by the angular settin 
the adjustable plate at the left side of the r.. 
attachment body; the angle of the tangent 
at the back of the wheel is controlled by the 
setting of the plate at the right of the body. 
When truing a concave form the left-hand 

late controls the rear tangent and the right- 
_ plate the front tangent. Verniers on 
the plates and matching scales on the attach- 
ment body facilitate the setting. Two 
clamp nuts on each plate maintain the 
angular setting. A gage provided, used in 
conjunction with a micrometer, permits 
setting the diamond to form an accurate 
radius on the grinding wheel. 

After the attachment is properly set, the 
diamond is brought into contact with the 
grinding wheel and the wheel is accurately 
formed to the desired shape by turning the 
easily operated crank at the right. 

Weights (approx.): net, 30 lb; shipping, 
41 |b. Dimensions for shipment 16 xX 8 x 10 
in. 
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MINNEAPOLIS 
Sept. 29, through Oct. 1. 








MILWAUKEE 
Oct. 7, through Oct. 10. 


Cloiectoce 

















solve problems in design 
and production! 











ST. LOUIS 





Sept. 23, through Sept. 26. 


*in Boston * Chicago « Cleveland + Dayton 


Detroit + Fort Worth «+ Houston 

Indianapolis * Los Angeles * New York 

Philadelphia «¢ Pittsburgh «+ Seattle 

Washington, D.C. + of Wichita 
DON’T MISS IT 


MAIL THIS COUPON TODAY 
Dow Corning Corporation, Dept. O-22 
Midland Michigen 

Kindly include me your quests at the 


among 
private showing of the Dow Corning Silicone 
Exposition in 


St Louis Buffalo 
Minneapolis Nework 
Miwovkee \) New Hoven 
Cincinnati Boltimore 
Winston. Solem 

NAME 

ADORESS 

city ZONE ____ STATE 


42 - Ocropsr, 1952 





“BRINGING the mountain to Mohamet might best 
describe Dow Corning Corp.'s traveling exhibit... 
Free standing panels... separate the exhibit into 
nine bays, each emphasizing a property of silicones 
and showing where that property brings a benefit 
to an actual end product or operating unit. . .” 

INDUSTRIAL MARKETING (june 1952) 


to help The C 


“NEXT TO THE GREATEST SHOW ON EARTH... 


“_. . Heat Stability Plus: Visitors . . . see, among 
other demonstrations, how Silastic (Dow Corning’s 
silicone rubber) remains soft and flexible at tem- 
peratures far above the limits of organic rubber..." 

CHEMICAL WEEK (Jan. 26, 1952) 





“IF YOU HAVEN'T already seen it, don’t miss it 
when it comes around...” { 
POWER ENGINEERING (May 1952) | 


Atlanta 
Chicago 
Cleveland 
DOW CORNING 
Dallas 
Los Angeles 
New York 
Washington D. C 


BUFFALO 
Oct. 29, through Oct. 31. 








NEW HAVEN 
Nov. 11, thrdygh Nov. 13. 









BAL ORE 
Nov. 18) through Nov. 20. 





NEWARK 
Nov. 4, through Nov. 7. 





CINCINNATI 
Oct. 21, through Oct. 23. 





WINSTON-SALEM 
Dec. 9, through Dec. 11° 






DOW CORNING 
SILICONES eeeare no longer a mystery or a 


“future possibility” to the 17,000 executives 
and engineers, representing more than 4600 
plants, who have already seen the 
Dow Corning Silicone Exposition. * 


They learned that silicones are fluids and resins 
that keep clothes and shoes and brick walls 

dry in the rain. They're fluids that 

polish without rubbing. 


They're rubber that won't melt on hot aircraft 
engine cylinders or freeze on switches that 
operate bomb bay doors at 100° below zero. 


They're electrical insulating resins and varnishes 
that double the power of electric motors, or 
multiply by 10 the life of electric machines. 
They're paints that protect metal at 1000°F. 
They're foam killers and release agents. 

They're a whole family of new engineering 
materials that can help you to improve 

your product or to cut production costs. 


CORPORATION 


MIDLAND, MICHIGAN 


CANADA Fibergias Canada Ltd 
ENGLAND: Midiand Silicones Ltd 


1200 Bay St. Toronto, Ontario 
49 Park Lane, London, W1 


MECHANICAL ENGINEERING 





atw 
Equipment 
BUSINESS 
NOTES 
LATEST 
CATALOGS 


Linear Ball Bearing 

To meet the demand from manufacturers 
f heavy-duty equipment, Thomson Indus- 
tries, Inc., Manhasset, N. Y., announces the 
production of a new large-size linear ball! 
hearing for use on 2'/-in-diam. shafts. Here- 
tofore these bearings, called ball bushings, 
have been available only in substantially 
smaller sizes which were not suitable for 
heavy load applications or where extreme 
rigidity requirements dictated the use of 
heavy supporting shafts. 

The availability of this new large size 
brings the many advantages of this type of 
bearing to engineers and designers of machine 
tools, special machinery, and heavy equip 
ment where linear motion is found, Their 
ise on guide rods, for example, in place of 
plain sliding bearings which previously had to 
be u ised, will afford an extremely long life of 
exact precision alignment, as tie near zero 
friction eliminates wear as well as the possi 
bility of binding or chatter 


| 


we 


lheir linear freedom is not dependent on 
the presence of an exposed oil film which, in 
the case of plain bearings, causes serious 
trouble when it becomes grit laden and 
gummy. Also, inaccuracies due to varia- 
tions in oil film thickness and condition do 
not have to be considered. 

The cost of a combination of ball bushings 
and round shafts is substantially less than 
accurately made flat beds or V-ways. This 
enables designers to make important econo- 
mies as well as to improve operating charac- 
teristics by employing antifriction support 
for linear motions. 


Packaged Steam Generator 


The Titusville Type WTP Steam Genera 
tor, a completely shop-assembled water tube 
boiler, has been introduced by Titusville 
Iron Works Div. of Struthers Wells Corp., 
Titusville, Pa. Available in capacities from 
7500 to 27,500 Ib of steam per hr, the Type 
WTP can be fired with heavy oil; combina- 
tion heavy oil and gas; light oil; combina- 
tion light oil and gas; natural gas; manu- 
factured gas; and coke-oven gas. 

This unit 1s shipped as a complete package 
with all components installed, including 
pressure parts, refractories, insulation, casing, 
steam trimmings, feedwater regulator, forced- 
draft fan, burner, combustion controls, and 
safety flame-failure controls. Type WTP 
Steam Generators in capacities from 7500 to 
and including 15,000 Ib of steam per hr are 
furnished with rotary cup type burners. 
Units of 15,000 lb per hr or larger are fur 
nished with mechanical pressure steam. 
assisted oil burners. 

With only simple foundations required and 
field installation work confined almost en- 
tirely to connections to oil, gas, water, 
electrical, and steam services—it is stressed 
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eco) HELICOID 


product 


retains its 


original accuracy 
longer, 


lasts longer, 
costs less 


per gage, per year: 











WOW...@ 3%” Gage 


Now you can get the popular gearless Helicoid Movement 
in a 3)” Helicoid Gage for pressures from 100 Ibs. to 10,000 
Ibs. and vacuum, in steel systems, or 15 lbs. to 1000 Ibs. and 
vacuum, in bronze systems. Phenol or ACALOY case. Promi- 
nent black letters on white phenol dial. Stem, panel or flush 
mounting. 

The Helicoid Movement is a simple cam and roller design 
that has no teeth to wear out. Tested and proved in years 
of hard service. Helicoid Gages give long, trouble-free serv- 
ice with little maintenance. 

Only Helicoid Gages have the gearless Helicoid Move- 
ment, so look for the name Helicoid. 


Write today 


for the Helicoid Catalog 


HELICOID FEATURES ~ 


1. Stainless Steel Helicoid Roller (no gear teeth) 
2. Stainless Steel Hair Spring 


3. Long Life Cam (no gear teeth) bad E L i Cc Ol i *] 


4. Corrosion Resistant Link and Screws 
¢ re ] atti 


HELICOID GAGE' DIVISION Vacuum 


AMERICAN CHAIN & CABLE GAGES 


929 Connecticut Avenue * Bridgeport 2, Connecticut 
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IN MICROINCHES RMS 


MEASURE 


Production 


because THE S. h. WELLMAN CO. 
uses the PROFILOMETER 


The S. K. Wellman Company of Cleveland, Ohio, world’s largest manu- 
facturer of all-metal clutch facings and brake linings, was epee 
trouble in the manufacture of a special clutch disc for use in a vital aircraft 
production unit. 

Specifications for this special clutch disc called for its manufacture to be ex- 
ceedingly thin and with a surface finish of no more than 32 microinches 
r.m.s. 

When the thin clutch discs were first put into production, Wellman experi- 
enced warping, burning and glazing during grinding and la oT Produc- 
tion was low and scrappage was excessive. Some method, Wellman de- 
cided, was needed to increase production yet maintain specified tolerances. 
Then Wellman turned to the reliance of the Profilometer. 

With the Profilometer, Wellman production men found they were grind- 
ing and lapping the thin clutch discs far too smoothly—from six to ten 
microinches—thus causing the disastrous warping oma burning. It was 
also found with the Profilometer that grinding and lapping time of the 
discs could be cut to a minimum due to accurate on-the-job surface meas- 
urement. Surface finish was held to the specified 32 microinches. And 
most important of all—scrappage was -_ ost entirely eliminated and 
production increased over 100%. 

This is just another example of the ever in- 
creasing use of the Profilometer as an im- 
portant shop instrument. 


To learn how the Profilometer can belp cut costs in 
your production, write today for these free bulletins. 





Profilometer is a registered trade name. 





ICROMETRICAL: 


MANUFACTURING COMPANY 
formerly PHYSICISTS RESEARCH COMPANY © 


Instrument Manufacturers 





ailoak. 


ANN ARBOR 6 
44 - Ocroser, 1952 








MICHIGAN 








new 
EQUIPMENT 

BUSINESS 

| NOTES 

LATEST 

CATALOGS 


by the manufacturer that erection time and 
expense are substantially reduced over con 
ventional field-assembled units or semi- 
packaged units. For simplicity in operation 
the Type WTP is equipped with either a 
fully or semiautomatic set of combustion 
controls. Efficiencies of 80° or better are 
attained when firing with oil and efficiencies 
approaching 80% are reached when fired with 
as. The unit delivers steam of 99.5°% or 
Coco. 


The Titusville Type WTP Steam Genera 
tor is detailed in a new 6-page bulletin. No. 


B-3275. 


Freight Truck 

The Market Forge Co., Everett, Mass., 
is now supplying their electric Load-Mobile 
freight trucks with new reversible shelves. 
Designed to double the carrying area of this 
2!/,-ton-capacity materials mover, the shelves 
are of sturdy all-steel construction. 





and a railed 
used with the 


flat 
may be 

handle bulky over- 
hanging items or the flanged side up to carry 
smaller parts and parcels without danger 


Incorporating both a 
side, the shelves 
flanged side down to 


of their falling off. More than one shelf 
may be used at the same time to further 
increase platform space. The Load-Mobile 
treight truck is also available with a rim- 
guard to hold goods in place on the main 
14-sq ft freight deck. 

Standard */,-hp. series motor gives maxi- 
mum speeds ranging from 3 to 5 mph, and 
provides adequate power to climb inclines 
of 5 to 10 deg, depending on the load. A 
new high efficiency 1-hp series motor is now 
available at low additional cost. Traveling 
speeds are increased 25-30% giving a maxi- 
mum no-load performance of close to 6 
mph. Both power units are interchangeable 
with those of the entire Market Forge 7- 
model Load-Mobile line. 

In addition to carrying its own load, the 
truck is equipped to pull a variety of trailers. 
Weighing only 1450 Ib including battery 
and having an over-all length of 92 in., 
the Load-Mobile freight truck offers a lot 





of transportation in compact form. The 
new shelving adds increased versatility. 
For Consulting Engineers 
Turn to Page 150 
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Air Control Valve 

An electroaire explosionproof valve has 
been announced by The Bellows Co., Akron 
9, Ohic. It is a modification of the original 
Bellows electroaire valve first introduced 
some five years ago. Bulletin No. AVX-310 
describes the explosionproof valve in de- 
tail. 


Automatic Ice Maker 

A new Carrier Cub automatic ice maker, 
designed specifically to meet a large business 
demand, is announted by Carrier Corp., 
Syracuse, N. Y. It will make 200 Ib of 
cubes or crusined ice daily. 

Carrier officials said the new machine was 
built to specifications set up by hundreds 
of interviews with operators of hotels, 
restaurants, hospitals, taverns, supe: rmarkets, 
meat markets, drug store fountains, and 
other locations where ice is employed. 

A substantial number indicated a definite 
need for a machine similar to Carrier's 
revolutionary 450 lb a day ice maker— 
introduced several years ago, but in a smaller 
capacity and able to fit even more limited 
space requirements. The Carrier Cub, now 
available throughout the country at Carrier 
dealers, is the answer to their needs. 

The new machine may be obtained in a 
combination model with a factory built-in 
crusher for production of either cubes or 
crushed ice at the turn of a knob. Models 
of this type are supplied with a divided bin, 
and the machine automatically deposits 
cubes in one section and crushed ice in the 
other Three grades of crushed ice from 
fine to coarse are available through a simple 
turn of another knob. 

The machine produces only the amount of 
ice needed, shutting itself off when the bin is 
full. In addition to providing a completely 
sanitary supply of ice in the amount needed 
at the most convenient location for scoop- 
ing it up, the new Carrier machine can save 
upwards of $1000 a year under the cost of 
ice brought in from outside, according to 
estimates. The machine makes 40 |b of 
either cubes or crushed ice for about six 
cents worth of electricity and water at normal 
rates, Carrier officials stated. 

Carrier Cub ice makers are available in 
three sizes—with 100, 160, or 240-lb storage 
bins. With the 100 or 160-lb bin, the ice 
maker occupies a space only about two feet 
square, or about the same as the average 
candy or cigarette machine. 





ENGINEERING MANPOWER COMMISSION OF 
ENGINEERS JOINT COUNCIL 
AND 
ENGINEERS COUNCIL FOR PROFESSIONAL DEVELOPMENT 
COOPERATING TO: 


OURAGE our YOUTH 
to CONSIDER 


the OPPORTUNITIES in 
ENGINEERING & SCIENCE 
FOR INFORMATION WRITE TO: 
ENGINEERING MANPOWER COMMISSION 
29 W. 39th ST., WY 18, NY 
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eliance 


in use, 
on land 
and sea 


just like the usual 


gage glass on the boiler— 
that's EYE-HYE 


Remote Reading Water Gage 


@ For safe sure check on boiler water lev- 
els, use one or more EYE-HYEs with each 
drum. Mounted on instrument panel or 
power plant wall it gives you perfect meas- 
urement, dependability and clear reading 

. Clear reading in simplest form, like the 
usual gage glass . . . clear reading in a.col- 
umn of brightly illuminated green fluid. 
All-hydrostatic principle—no mechanical 
parts—no adjustments on location—prac- 
tically no maintenance. EYE-HYE is made 
for any working pressure—any visibility 
length. Write for Bulletin CO. 


THE RELIANCE GAUGE COLUMN CO. 
5902 Carnegie Ave., Cleveland 3, Ohic 
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REASONS WHY 
.-- you'll benefit 
by attending the 


20" NATIONAL 
POWER SHOW 


National Exposition of 
Power & Mechanical Engineering 


Grand Central Palace, New York 


Dec. 1-6 


Cost-saving ideas were never more important than now and the 

POWER SHOW is chock full of ideas you can use. In no other way 

...at no other anny ... in so little time ... can you get so much help 

with your problems and future plans involving production, distribu- 

tion and use of power. YOU'LL SEE the newest developments in the 

oe of over 300 manufacturers ... GET the expert advice of their 
nical representatives on products such as these: 


ABRASIVES « ACID RESISTING MATERIALS « ACCUMULATORS * ACOUSTICS « 
Se an CONDITIONING APPARATUS ¢ AIR FILTERS ¢ AIR oe ° 
. . 


RS « 
Ge BUCKETS ° BUILD- 
“i GS ee . 


« CENTRI 
Se - CHUTES ° CIRCUIT 
ING COMPOUNDS 





TU ONDE 

CONTROLLERS ELECTRIC « CONTROLS « CONVE 

Tm « COPPE CORK ¢ COUNTERS-REVOLUTION # ° COUPLINGS « CRUSH- 
MIDIFIERS « UPERHEAT- 


Py . 

FITTINGS ¢ FLAN 

STANDS ¢ FLOC 

FORGINGS ¢ FUEL BURN SY: 

FURNACE FIRE OBSERVATION WIN 

INGS « FURNACE ‘“XALLS ¢ FURNACES « 

GATES « by rire GLASS ILLUMINATION ¢ GAUGE G 

GLASSES AUGES * GEAR CUTTING MACHINES « GEARS « GEN. V- 

ERNORS ¢ , GRATES * GREASING Lt pyerd ° GREASES *« GRINDING MACHINERY « 

HANG DERS « HEAT EXCHANG eH iG SYSTEMS « 
R NT « HUMIDI- 


FIERS « HYGROM 
INSTRUMENTS « INSTRUMENTS OF P' 
IPS ¢ LUBRICANTS ¢ LUBRICATORS « 
TS ¢ MATERIALS HAN ee 
¢ METERS ¢ MIXERS 





* PACKIN) 

2 PIPE » PIPE BE NDING « PIPE CLEANERS ¢ 
oper 4 PIPE COVERING « PIPE CUTTERS ¢ PIPE FIT- 
E HANGERS « PIPE HEADERS « rare [pants « PIPE 
PLATFORMS + PLUGS « WER PLANT CIALTIES « 
CIPTTATORS HEATERS * PRODUCTION MACHINES « PROTECTIVE 
COATINGS * PUBLICATIONS ¢ PULLERS + PULLEYS « PULVERIZED COAL EQUIP- 
'T ¢ PUMPS ¢ PURIFIERS « PYROMETER PROTECTIVE TUBES ¢ PYROM! ° 
Ry RECTIFIERS « REFRACTORIES ¢ RE- 


io ° oe « SCALES « SCREEN 








T 
TREATING CHEMIC. 
WINCHES + WOO! 


DON’T MISS THE POWER SHOW 
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‘ 
Motorized Valves 

Mercoid motorized valves, Series G2-64 
and G3-64 may be used with highly corrosive 
chemicals such as acid mine water, sulphuric 
acid and sulphurous acid, etc. The motor 
ized valve is expressively suited for oxidizing 
applications and lends itself to innumerable 
applications for the prevention of product 
contamination or where straining of materials 
is a paramount importance, according to the 
maker Mercoid Corp., 4201 Belmont Ave., 
Chicago 41, Hl. 


The Mercoid motorized valve is a two- 
wire motor-driven current failure type of 
valve, and operates on the hydraulic princi- 
ple. The motor drives a hydraulic oi! pump 
which actuates a spring-loaded piston, having 
ample power to move the valve stem uni- 
formly on opening the valve. No gears are 
used in the mechanism which is oil immersed. 
After completing valve stem travel, an 
integral switch cuts off the pump motor. A 
small electromagnetic relief valve maintains 
the valve in the open position. Upon current 
failure the relief valve opens and the opera- 
tor returns to its normal closed position by 
the spring-loaded piston. 


Iluminated Scale Kit 

4 new Illuminated Calibrated Scale Kit 
for users of cathode-ray oscillographs who 
wish to bring their equipment up to date is 
announced by the Instrument Div., Allen B. 
Du Mont Laboratories, Inc. , 1500 Main Ave., 
Clifton, N. 

The kit, designated as Type 2562, facili- 
tates amplitude and time calibration for both 
visual and photographic applications. It 
is designed to fit any 5-in. cathode-ray 
oxcillograph with the standard Du Mont 
Type 2501 bezel and is especially useful 
under darkened room conditions or under a 
camera hood where a scale without illumi 
nation is difficult to discern, 

The new kit consists of four incandescent 
bayonet- type lamps with sockets, a bezel, 
front and rear masks, a plastic rectangular 
co-ordinate calibrated-scale, and a color 
filter. The lines on the clear plastic scale 
are engraved 10 X 10 to the in., with 1-in 
vertical lines and '/:-in. horizontal lines 
accentuated. The light from the lamps is 
diffused throughout the calibrated scale by 
means of four sy = “te arranged de- 
pressions on the scale. 

The front and rear aluminum masks pre- 
vent measurements of a waveform at the 








46 - Ocrossr, 1952 


MECHANICAL ENGINEERING 





new 
Equipment 
BUSINESS 
mOTES 
LATEST 
CATALOGS 


periphery of the cathode-ray tube where dis- 
tortions inherent in all cathode-ray tubes 
tend to introduce errors. The inside diameter 
of these masks is 4*/, in. 

The Type 2562 Kit also includes a dimmer 
control consisting of a 6-ohm potentiometer 
with a SPST switch, black knob, and 30 in. 
of No. 18 stranded wire. The dimmer con 
trol, which may be mounted on the front 
panel of the oscillograph, allows a continuous 
variation of illumination level of the cali 
brated scale. The switch allows control of 
power to the entire instrument. 

In addition, the Type 2562 comes complete 
with a filter suitable for the particular screen 
type employed. The use of a filter improves 
pattern contrast when there is an undesirably 
high level of ambient light upon the screen. 


When used with a screen material such as the * 
Type P7, it separates the initial excitation 
from the persistence characteristic of the 


screen. Users of the Kit should specify the 


type of filter required. . t 
Complete installation details are included h 
in the Type 2562 Illuminated Calibrated I n i re a 
Scale Kit. The normal complement of hand | 
tools is all thatis necessary tocomplete the job. e n g | n e er ( n g 
Core Drying . 
Precision plaster molds, used for aluminum 
casting, are being dried more evenly and pre- 
cisely with far-infrared electric heat, accord- 


i he Sci ifie Cz Products Corp., . 
Chelan d. ee Sc Heli-Coil* Inserts present a new twist to screw threads. 
Scientific’s molds are now dried to the close They armor your tapped holes with precision-formed stainless 


oler: f 0.001 in. per in. as compared with 
tolerance o D1 in. per in, as compared wi loon, gut en end to exigying and os one 


().002 in. variation under the previous batch- 

type gas-fired method. In the former batch 

oven the molds near the top, where hot air 

was forced in, dried faster than those at the This alone will be a decided advantage for your products in 

bottom. Radiant heat now dries all molds the competitive market. But there are still further basic design — 
improvements and savings possible with Heli-Coil Inserts. — 


evenly and consistently. 

Smaller ...fewer...or shorter cap screws can now provide 
the necessary holding power with Heli-Coil Inserts ...even with © 
short thread engagements. Cap screws can be repeatedly re- © 
moved and replaced without damage to the threaded member — 
when tapped threads are protected by Heli-Coil Inserts. : 
Make your designs cleaner, with lighter bosses and smaller © 
flanges — by the use of Heli-Coil Inserts. Eliminate heavy studs — 
and bolt-and-nut assemblies by using cap screws and Heli-Coil 


LARRALREAD 
TUTTE 


Inserts. In addition, your product is permanently protected 
against thread corrosion and seizure. 


The value of Heli-Coil thread engineering to you is quickly 
verified. Take a minute now to get the latest information. It 
costs you nothing...mail coupon today! Res. U. 8. Pot. Of. 


Conforms to all industrial and military specifications. 


Details of the operation are as follows: eee eee ee eee ee ee eee ee ee se eee 45 


A conveyer moves the molds through the 
HELI-COIL CORPORATION 


oven at about I'/:ipm maximum. The first 
330 SHELTER ROCK LANE, DANBURY, CONN. 


8 ft of the 12-ft oven are heated by 36 Chrom 
alox radiant heaters with a total capacity of 

(CD Please send catalog, giving full engineering specifications. 
(CD Please send Heli-Call, a free case-history periodical. 


! 
i 
39.6 kw. The longer “far-infrared” wave u 
length is absorbed efficiently even by white | 
materials, with negligible reflection—and ' 
rapid heating results in short conveyer a 
travel. One size 12 X 22 X 1'/2 in. dries in 
about 1" ahr; the other, 12 X 22 X 2!/gin. | 
dries in 2 hr. 4 
In the present operation the production t 
rate is about the same as before. However, i 
the effective production has been raised by 
reducing from 25 to 10%, the rejected molds i 
with further reduction expected as handling | 
is standardized. { 
For more information write to Edwin I i 


Wiegand Co. 7646 Thomas Blvd., Pittsburgh CITY. ZONE STATE________@ 1708 


8, Pa. Uh, cups cny-can:tiks dancin ciated: tianii dea tines aida citadel a 
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"Your JOINT: 
‘solved 


a Saba 


really 


for us!” 


@ Free-Floating, Low 
Torque Installations. 


@ Up to 50% 
Power Savings. 


@ Better Temperature 
Control. 


@ Low Maintenance, 
No Adjusting. 


@ All Parts Easily 
Accessible. 






@ For complete information on 
this new Type IBR Revolving 
Joint, send for Bulletin 300. 


BARC 


The Only Truly Complete Line of Flexible, Swivel, Swing, and Revolving Joints 
FREE ENTERPRISE — THE CORNERSTONE OF AMERICAN PROSPERITY 
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Says 
MAINTENANCE 
ENGINEER 
in this Paper 
Converting Plant 







popular with the user. 


Low TORQUE (freedom from friction drag) is 
the key to Barco’s ‘‘free floating’’ revolving 
joint installations. With this type of installation, 
Barco offers numerous advantages: power sav- 
ings as high as 50% . . . very low maintenance 
requirements . . . quick, easy accessibility of 
parts ... better temperaturecontrol . . . ability 
to withstand vibration and hard usage. 

Take a look at Barco’s new Type IBR Revolv- 
ing Joint. Note the wide spacing between bear- 
ings which holds bearing loads and wear to a 
minimum. Let us give you the complete 
story; ask for recommendations. BARCO 
MANUFACTURING COMPANY, 1821L 
Winnemac Avenue, Chicago 40, Illinois. In 
Canada: The Holden Company, Limited. 


REVOLVING 
JOINTS 















Above: Ability 
to stand up under 
high speed, continuous duty on 
large and small coating rolls 
has made these Barco Joints 
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Oil Mist Exhaust Systems 
An article pre rared by Trion, Inc., 


1000 
island Ave., McKees Rocks, Pa., illustrates 
a few principles that should be considered in 
the design of a simple oil mist exhaust system. 

The efficiency of any method of collecting 
the coolant oil mist will be judged by whether 
all visible mist is being removed. The prob- 
lem of capturing the mist begins at the hood. 
The ductwork conveys the mist to the pre 
cipitator and the exhaust blower moves the 
air through the system. For a successful 
installation all these components must work 
at the same high efficiency as the electro 
static precipirator. 

Standard electrostatic oil mist precipitators 
are available in capacities of 600, 1330, and 
2000 cfm of air. For larger central systems, 
models of unlimited capacity are available 
on request from the factory. When water is 
used to dilute the oil coolant, a special collect- 
ing cell having isolated insulators is necessary 
and the factory should be consulted. 

Each of the standard size oil mist pre- 
cipitators consist of two separate sections. 
One section houses the electrostatic collecting 
cell. The other section contains the centri- 
fugal exhaust fan. These sections may be 
furnished as a complete unit when the static 
loss through the system is 1'/, in. wg or 
less. When higher resistances must be over- 
come, a separate fan system should be de- 
signed using only the collecting cell section of 
the oil mist unit. 

Each machine will usually require an 
exhaust capacity of 500 to 1000 cfm, depend- 
ing on the type and design of hood and 
piping. In any case, exhaust capacities of 
less than 200 cfm per machine should not be 
attempted. 

Choice of size and model precipitator de- 

yends upon: (1) The amount of air that must 
be drawn through an exhaust hood to catch 
all the mist in the vicinity of the hood, (2) the 
number of such hoods connected to one pre 
cipitator, (3) the static pressure drop (head 
loss) of the complete system. 

he air volume to be handled by the ex- 
haust hood may be determined by: (1) 
Measurements of actual air flow in exhaust 
hoods now operating under similar conditions 
with known high efficiencies, (2) direct 
experiment with full-scale models of hoods 
using an adjustable volume blower, (3) calcu 
lation by using any of numerous empirical 
formulas obtained from experiment. 

It is a good idea to select a precipitator 
having a rated capacity at least 10% greater 
than the apparent requirements of the in- 
stallation. The fan can always be made to 
handle less air on the job which will actually 
increase the efficiency of the precipitator. 
It may be found that in operating the sys 
tems, more air is sometimes desirable. If the 

precipitator is sized to its maximum capacity, 
this adjustment cannot be made. 

In the design of a system, first decide upon 
a convenient location for the oil mist pre 
cipitator, This is usually the floor. How 
ever, in a machine shop, remember that 
floor space is at a premium. It is usually 
necessary, therefore, that the precipitator 
be mounted on a platform suspended on a 
wall or from the ceiling. The unit should be 
located as close as possible to the source of 
contamination. If one oil mist precipitator 
is to handle more than one machine, try to 
locate the precipitator so that the ducts from 
each machine will be about the same length. 
All ductwork should be round and the system 
should be electrically grounded. 
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Radiographic Inspection 

A significant technological procedure of 
interest to users of power process accessories 
has just been added by Schurte and Koerting 
Co., Cornwells Heights, Bucks County, Pa., 
manufacturers of equipment for the power, 
process, and petroleum industries. it’s an 
advanced method for quality control of steel 
equipment the company produces for use in 
high-pressure high-temperature power plants 
and in process plants. 


The development centers around an x-ray 


machine, a radioactive metal, and a group of 
skilled technicians working under conditions 
similar to those in atomic laboratories. 
Recently placed into operation, the new 
technique involves use of short-wave rays to 
9 
“photograph” solid steel castings for the de- 
tection of hidden flaws or defects. 


The technique, known as radiographic in- 
spection, is based on the principle of x-ray 
photography. The short-wave rays are 
used to penetrate the object being inspected, 
to project a “‘picture” of the object's interior 
to a film. This film, when developed, will 
reveal irregularities in the metal not visible 
to the naked eye. 

The equipment Schutte and Koerting 
employs to photograph castings are a 
250,000-volt x-ray machine and a capsule of 
Cobalt 60, a metal made radioactive by ex 
posure to the atomic pile at Oak Ridge, 

Tenn, 

Both the x-ray machine and the Cobalt 60 
produce the required short-wave rays. X- 
ray machine rays are used to penetrate cast 
ings up to 3 in. thick, while Cobalt 60 rays, 
which have power equivalent to slightly 
over one million volts, are used to penetrate 
castings up to 7 in. thick. 

The Cobalt 60 inspection method is accom- 
plished by placing a small cartridge of the 
radioactive element on the end of a long rod, 
holding it close to the surface of the casting, 
and using the rays produced to photograph 
through the casting. 


Aluminum Filling Solder 

A new use has been developed for Alcoa 
Aluminum as the principal ingredient in a 
filling solder. This new auto body solder 
called “Fil-Soder” takes 50% less heat than 
tin alloy solder and fills without fluxing or 
shrinking, according to the producer. It is 
suitable for all metal filling. 

The manufacturer indicates that this new 
type of solder builds up fast, stays where it 
is put, and doesn’t run or drip when working 
on an upright surface. No new tools or 
skills are required in its handling, and the 
solder will stand a 350 F infrared bake. It 
will take any finish, lacquer, or synthetic. 
Field tests in garages, body shops, and auto- 
motive refinishing shops indicate cost savings 
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Here’s Another 
‘Pipe 
Dream’ 
That Came 
True in the 


BIRMINGHAM DISTRICT 


In this central district of the Southeast, six huge pipe plants 
produce 60% of the Nation’s cast iron pressure pipe. Typical of 
the district’s great pipe plants that have advanced from small 
beginnings to the front rank of American industry is the— 


i AMERICAN CAST IRON PIPE COMPANY 


Availability of pig iron primed the Company's establishment 
in 1905. Widespread building of waterworks and sewage disposal 
plants throughout the U. S. A. broadened its markets. Birming- 
ham’s strategic location as a distribution center and cooperative 
and efficient labor played a major role in its growth. These have 
been reinforced by a progressive management which pioneered the 
centrifugal “Mono-Cast” pipe spinning process and added re- 
cently extensive new facilities for making cast steel parts, tubes 
and industrial alloys. These find a market throughout this country 
and abroad. Many of “Acipco’s” steel and alloy iron castings are 
finished for end use at its own plant. Because of limited open 
facilities in the Birmingham district for finished machining, a sub- 
stantial tonnage of castings is shipped to machine shops in other 
States for final processing. Officers of “Acipco” and other Bir- 

mingham enterprises look forward to the 
day when many more well-equipped machine 
shops will locate in this area to fill a need 
and find opportunity for service and reward. 


+o * + * * * 


Members of the Birmingham Committee 
of 100 invite you to write for factual, specific 
information on what the Birmingham district 
has to offer you as a location for your branch 
plant, warehouse or sales office. 


BIRMINGHAM COMMITTEE OF 100 


1914 Sixth Ave., N., Birmingham, Ale 
Executive Committee 
Witham PB. Engel Gleude $. Lewsen 4. C Persons 
President President President 
United States First Metione! Bank 
Gon G omnty Ge ©. W. Schanbecher 





0 SORE GANIC bl 


PERO PIE 


Loveman Joseph & 


Mervyn 1. Steme 
Sterne, Agee & Leech 


A.V. Wiebe! 


Fred Osborne 
President 

Sloss Shetheld 
Steet & tron Co. United States Steel Co. 
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WELL ROUNDED PICTURE 
OF EFFICIENT 
GASOLINE STORAGE 


Above: Three 10,000-bbl. Hortonspheroids designed for an 
operating pressure of 15 lbs. per sq. in. pressure at the 
Utah Oil Refining Company's refinery at Salt Lake City. 


Every day—at hundreds of locations—Hortonspheroids are 
proving their ability to more efficiently store petroleum products 
ranging in volatility from motor gasoline to natural gasoline. 
Evaporation losses, caused by breathing, filling or boiling, are 
greatly reduced or eliminated all together. That's because the 
vents do not open and no vapor escapes as long as internal pres- 
sure does not exceed the setting of the pressure relief valve. 

When planning installations for the storage of volatile liquids, 
consider the Hortonspheroid. Its spheroidal shape provides a 
substantial savings in material. The plates in the shell, including 
those in the bottom and the roof, are utilized more effectively 
than in cylindrical pressure tanks to resist liquid and gas 
pressure inside the vessel. 

Plain Hortonspheroids are built in standard capacities from 

2,000 to 40,000 bbls. for 2}4 to 100 Ibs. per sq. in. pressure. 
Noded Hortonspheroids are built in prada capacities from 
20,000 to 120,000 bbls. for 24% to 20 Ibs. per sq. in. pressure. 

Make use of our wide experience in building steel plate 
structures. Write our nearest office for quotations on any tanks 
or steel plate work you contemplate installing. 


CHICAGO BRIDGE & IRON COMPANY 


2113 Men sy 
50th 
1021—201 Devond ‘ 
. 2466 


os Angeles 17. .1518 General Petroleum Building 

New York 6 3301—165 Broadwey Building 

Philadelphia 3.1618—1 = Walnut Street Building 
#940 Guildhall aie, aT ot1 Henry B 

ee f ie - +1321 Henry Building 

1511 Leteyette Building Tulse 3 « -1610 Hunt Building 

2136 C & | Life Building Wechingion 6, ‘pD.c 14143 Calritz Build jing 
BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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in both labor and material. It will be used 
for filling and soldering auto body surfaces, 
such as bumps and dents on fenders, panels, 


ee With its low melting point, Fil-Soder does 
not warp the metal, and it feathers to a 
smooth invisible edge. In addition to its 
value as a solder for automotive work, it 
also has possibilities as a suitable material 
for repairing ferrous and nonferrous castings. 

Fil-Soder is available in */s-in-round bars, 
12 in. in length. Because of its lightweight 
four ounces of the new product will fill as 
much space as a pound of other solders. 
This is a product of Swiss Laboratory, 
Cleveland, Ohio. 


100,000 KVA Power Transformers 


For the unusual duty of withstanding 
within one hour as many as 15 deliberate 
short circuits as high as 1,100,000 kva, 
engineers of the General Electric Com any's 
Power Transformer Dept. at Pittsfield, Mass., 
designed two of these 100,000-kva power 
transformers. 

The special units are located at the com 
pany’s new Switchgear Development Labora- 
tory at Philadelphia, Pa. Ultimately, three 
of these 220-kv transformers will be used 
at the laboratory to “step-up” the voltage 
of 381-kv wye for three-phase tests of hi i 
voltage outdoor circuit breakers and other 
soleliniet. 


To achieve the tremendous mechanical 
strength required in each transformer, the 
engineers used a high-voltage concentric 
layer winding which offers maximum resis- 
tance to bursting forces. A cylinder of steel, 
covered by insulating paper, was used to 
resist the compressive forces exerted on the 
low-voltage coils. 

Because the windings will be subjected 
to severe impulse voltages when the opening 
of a transmission line is simulated at the 
laboratory, they have been designed with a 
basic impulse insulation level of 1550 kv. 

The shielded, concentric layer winding 
inherently provides uniform distribution of 
impulse voltages, but because this trans- 
former has five taps brought out through 
bushings, more than the usual protection is 
required. Electrostatic shields placed be 
tween each layer of the high-voltage winding 
produce the desired impulse characteristics. 
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Diesel-Hydraulic Locamotive 


Industrial locomotive Model SH 2190 
Diesel-hydraulic locomotive, built by Bald- 
win-Lima-Hamilton Corp., Eddystone, Pa., 
is a 3$-ton, 190-hp unit designed specifically 
for industrial plant switching service. 

Powered by a 6-cyl, 4-cycle, supercharged 
Diesel engine, rated 235 hp at 1800 rpm, the 
locomotive has a starting tractive effort of 
17,500 lb at 25% adhesion and 21,000 |b art 
30%. Built for track gages from 30 to 66 in., 
over-all length is 17'/, it and wheelbase is 
6'/s ft. 

Transmission equipment includes a Twin 
Disc torque converter and clutch with two 
speed transmission and an axle-hung reverse 
gear. Speeds are 10.6 and 28 mph. Under 
trame is all-welded steel slabs and plates with 
pedestal tie bars bolted beneath journal box 
openings. Journal bearings are roller type. 
The tension of the heavy-duty roller drive 
chain, connecting axle assemblies, is adjust 
able by means of journalbox shims. 


The hydraulic torque converter, equipped 
with an over-center throw-out clutch, is 
mounted directly on the engine bell housing. 
Its infinitely variable torque multiplication 
feature provides smooth and gradual trans 
mission of engine power to locomotive drive. 
It is impossible for torsional vibration or 
shock loads to be transmitted from engine to 
locomotive drive or vice versa, and its 
slipping characteristics eliminate engine 
stalling from overload. 

The two-speed transmission provides a 1:1 
ratio in high speed and a 2.69: 1 reduction in 
low gear. Gear-shift lever and throttle are 
interlocked to permit changing from one gear 
ratio to the other only at idle engine speed. 
The axle-hung power-operated reverse gear 
connects to the transmission output shaft by 
means of a sliding universal joint. Gears 
and shafts are of alloy steel mounted on 
heavy-duty roller bearings running in oil. 
Clutch and reverse transmission are air 
operated and electrically controlled. 

Electrical equipment includes a battery 
and charging generator for engine starting, 
lighting, etc. The air brake system is 
Westinghouse straight air type with SA-2 
self-lapping brake valve. Braking is pro 
vided only for the locomotive, but is available 
for train-line at extra cost. 


Endless Belt Filter 


Through the use of an endless belt the 
Delpark industrial endless belt filter permits 
the utilization of the same filtering media 
over and over. This filter, designed to 
serve individual machine tools or larger 
central coolant systems, can also be applied 
to numerous other industrial applications. 

Through the use of various filtering media 
these units can be applied to practically 
every industrial filtering problem. 


METAL 
QUALIT) 


A Reference Book on Forgings 





possibilities 


Engineering, produc- 
tion and economic 
advantages obtainable 
with forgings are pre- 
sented in this Refer- 
ence Book on Forgings. 
Write for a copy. 


offer unlimited 


4, 
or solving Problem Parts © 


Problems without creating other prob- © 


lems for other people. Check all the 


aspects of a problem part with the — 


unrivaled economic and mechanical 


advantages of closed die forgings, and 


the closed die forging process for pro- 


ducing parts,and you will discover 


the possibilities for solving a problem 


part with closed die forgings. Then, 


consult a Forging Engineer about the 


correct combination of mechanical 


properties which closed die forg- 


ings can provide for your product. 


DROP FORGING 
J heeds 


Please send 60- page booklet entitled 
“Metal Quality How Hot Working im- 
proves Properties of Metal”, 1949 Edition. 
Name mpemmguanieeingente 
Position 
Company 


Addrem __ 
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Rugged, high .  high-woll 
pumps of hydraulically balanced ax- 
fal piston design, for circurts de- 





stem, or cylinder. Face, flange 
foot mountings. Catalogs P-4-1, 
0-4-2, P43 


2500 PSI, 9 GPM PUMPS 


Compact, economical constant -vol- 
ume pumos of high efficiency. Hy- 
Graulicaily balanced axial-piston de- 
sign. Three models offer capacities 
ranging to 3000 psi, 1800 rpm, 9S 
gom. Catalog P-4-10 


MOTORS 


COMPACT FLUID MOTORS 


A fixed-stroke axial piston motor 
aith high torque of 510 inch- pounds 
maximum — about 24 hp. Operates 
at_ maximum 3000 rpm; pressures to 
2500 psi. Small, compact, efficient. 
Catalog FM-2 














of lower rating. 





DENISON 


for circuits developing up to 
5000 psi 
“The Finest, Money, Con Buy!” 


The typical Denison HydrOILic Pumps 
and Controls shown here have proved 
their extra capacity for continuous, heavy- 
duty service. Many are built for 5000 psi 
duty, yet cost no more ¢ 


han other makes 


Comparison will prove to you why more 
and more users, year after year, insist on 
Denison HydrOILic Pumps and Controls 
for circuit needs of every type. Write for 
bulletins covering your needs. 

The DENISON Engineering Co. 

1189 Dublin Road, Columbus 16, Ohio 

—— 

















PUMPING UNITS 


SMALL SERIES 


Self-contained, vertically mounted units for 2 to 11 gpm requirements. 
Single-pane! assembly of operating components. 15 models cover any circuit 
weed from 400 to 3000 psi. 16 to 35-gaiton reservoir capacities. Automatic 
water-cooled oi! coolers available for heavy, continuous service. Bulletin PU-3 


LARGE SERIES 


High-pressure pumping units in 22 models for circuits up to 5000 psi. Axial 
piston pumps. Constant or variable-volume delivery of 10, 20 and 35 gpm 

volume control by handwheel, stem, or pressure compensation. All oper- 
ating components mounted on reservoir top. 2-pass automatic heat exchangers, 
available for extra heavy duty, Bulletin PU-4 
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POSITIVE PILOT OPERATED 
4- WAY VALVE 


A solencid-controiied 4-Way Vaive 


spool; solenoid operates pilot valv- 
ing only. Catalog VO-1-1 


Y, ” to 2” 
PRESSURE CONTROLS 


Denison relief, sequence and unload- 
ing valves provide closer contro! of 
system pressure with low differen- 
tial between opening and closing 
pressures. Available in three pres- 
sure ranges for circuits developing 
up to 5000 psi. Choice of threaded 
body, subplate, or flange-type 
mountings. Catalog VR-2A 


SURGE DAMPING CONTROL 


Prevents destructive pressure shock 
in high-pressure hydraulic systems. 
Small, compact, light in weight . . . 
does not interfere with normal func- 
tion of other hydraulic components. 
Adjusts automatically to any work- 
ing pressures; cannot slow down cy- 
cling time. Industrial and Aircraft 
models — '4” to 1” Catalog VS-1 


PRESSURE REDUCING VALVES 
F 


or reduced pressure in secondary 
circuits without surge or fluctuating 
Dressures caused by higher pressures 
of primary circuit. 

design features. For circuits develop- 
ing up to 5000 psi —20 gpm to 
65 gpm. 34”, 1%”, and 1” 
sizes. Threaded, flange or subpiate 
mountings. 
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The Delpark filter is a continuous, self- 
cleaning gravity filter. It filters solids from 
liquids A ae will flow by gravity through 
filter material and discharges the solids, in a 
relatively dry state into an outside container. 

The filter material in the form of endless 
belting, rests on and conforms to, a flat end- 
less conveyer of open construction. Sloping 
sides form a shallow pool of the conveyer and 
an inclined discharge ramp provides for the 
removal of filtered solids. 


The filtered solids are discharged from the 
endless belt at the end of the ramp into the 
disposal container. In use in many indus 
trial plants, Delpark industrial filters are 
used for numerous filtering applications. 
Among these other uses are filtering of oils 
used in run-in of engines, gears, transmissions, 
test stand oil for hydraulically operated parts, 
quenching oils, and parts washing solvents. 

Ipark coolant filters, in many cases fit 
into or over existing coolant tanks, and since 
full tank capacity can be utilized, due to no 
sludge accumulation, smaller tanks can some- 
times be substituted. 

Capacities range from 2 gpm to units 
capable of filtering 1000 gpm. 

Ipark endless belt filters are manufac- 
tured by the Delpark Corp., Lebanon, Ind., 
and are sold nationally s* the Industrial 
Filtration Co. of Lebanon, Ind. 


Industrial Fan 


A new, rugged industrial fan built with 
either an air Eandlien, a materials handling, 
or a long shavings wheel is now available from 
the Westinghouse Electric Corp. The fan 
is made in 11 sizes with capacities ranging 
from 670 to 44,000 cfm and pressures up to 
16 in. water gage. The air-handling wheel 
har backwardly inclined blades featuring low 
power consumption over a wide range of 
volumes and pressures. It is particularly 
suitable for exhausting smoke, fumes, and 
light dusts. The heavy-duty, straight- 
bladed, side-plated, materials-handling wheel 
combines high anefficiency with its materials- 
handling features. Conveying of sawdust, 
granular materials, and chips are typical 
applications of this type of wheel. The long 
shavings wheel has no side plates and has 
been specifically designed for handling long 
stringy fibers. 

Standard accessories for the fan include 
both bolted and quick-opening-type access 
doors, flanged outlets and inlets, and outlet 
dampers, It is available with a variety of 
special coatings, and can also be built of 
special metals to meet explosionproof or anti- 
corrosive specifications. For high tempera- 
ture applications, special cooling aecessories 
are available. 

Write Westinghouse Sturtevant Div., 200 
Readville St., Hyde Park, Boston 36, Mass. 
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Universal Telereader 


Faster, more accurate measurements of 
film and oscillograph records are now pos 
sible with <- development of the Universal 
Telereader, Telecomputing Corp., Burbank, 
Calif., announces. 


The Universal Telereader measures records 
ranging from 16 and 35-mm film to 12 in. os- 
cillograph paper up to 100 ft in length. It 
can handle either translucent or opaque 
records. 

Three interchangeable projection lenses 
are provided with the Telereader to permit 
record magnification of 2X, 4X and 11x, 
depending on the need 

When used with companion instruments 
such as Telecomputing’s Telecordex and a 
summary punch, the Universal Telereader 
can print its measurements in decimal form 
on a typewriter supplied with the Telecor 
dex, as well as recording such information 
into punched cards. 


Chrome Carbide Samples 

A sample test kit containing a variety of 
shapes and sizes of the new Grade 608 
cemented chrome carbide is now available 
from Carboloy Dept. of General Electric 
Co., 11177 East 8 Mile Road, Detroit 32, 
Mich. The kit has been assembled to enable 
product designers, development engineers, 
process engineers, and metallurgists to make 
a wide variety of metallurgical, physical, 
and chemical tests to check the corrosion, 
abrasion, and erosion resistance of the new 
carbide in specific applications. 

Grade 608 Chromium Carbide, a strong 
and stable nonmagnetic metal that contains 
83% chromium carbide, 2% tungsten carbide, 
and 15% nickel, has about the same density 
as SAE steel and approximately the same 
thermal coefficient of expansion as steel. 
It has shown extremely high resistance to 
acids, salt spray, steam erosion, and high- 
temperature oxidation—combined with good 
abrasion resistance. Series 600 Chrome 
Carbides are as machinable and hard as 
tungsten carbide. Fabrication and _finish- 
ing techniques for these metals are identical 
to those for tungsten carbide. 

The kit contains: three '/,-in. square 
bars 2 in. long: two '/,-in. square bars | in. 
long; three */:-in. OD °/j¢-in-long bushings 
with a */ie-in. ID; one */s-in-diam rod_1 in. 
long. 
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NEW 6-7000 tb F 


BY Au 


Theyre as rem wr 
planning for the 


The NEW, Improved 


UTILITRUCS... set a new 


high in fork-truck design 


and construction 
Advanced features insure 
longer life, lower cost, 
greater ease of operation, 
and increased work 
capacity. They are 
rougher and tougher 
than any handling job in 
the 6,000-7,000-pound 
range, that any steve- 
doring boss, foundry 
boss or steel-mill 
foreman can dream up. 


The detailed features of these 

new UTILITRUCS show why they 
master the ever-increasing burdens 

put upon materials handling equipment 
by modern production methods and 
techniques. See for yourself why 

they set new high standards for 

the fork-truck industry 


BOTH POWER 
TYPES... 


HAVE ALL THESE 
IMPROVEMENTS .. 


V compacr— 
MANEUVERABLE 


V NEW FoRK 
MOUNTING 


V 25” FREE-LIFT 


V INCREASED 
DRIVER VISIBILITY 


V CENTER-PIVOTED 
STEERING AXLES 


V EASE AND 
CONVENIENCE 
OF SERVICE 


CLARK 


AND POWERED HAND TRUCKS - INDUSTRIAL TOWING TRACTORS 


d “Dynotork- 


Drive” 


of Clark “Quick 
Change" Clutch 


| Dynemic 
Broking 


Increased 
Trovel Speed 
Increased 
Lifting Speed 

v Automatic 
Acceleration 

Vv Lerger Bottery 
Compartment 

d Protection 
Against Dust 
end Dirt 

of increased 
Broking 
Efficiency 

v —— 

Braking 


ELECTRIC anv GAS POWERED 


FORK TRUCKS 


INDUSTRIAL TRUCK DIVISION + ~ OLARK EQUIPMENT COMPANY - DATTUF CREEK 84, MICHIGAN 


Vv INCREASED Please send 
DRIVER COMFORT 


Nome 


© Urtilitruc literature 
© Meve Repreceatative Call 


-) Materiol Handling New: 





Firm Nome. 





STANDARD 


Address 





City 





| 
| 
V CUSHION Tires | 
l 
| 
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“Piece 
Arkwright Tracing Cloths ate-made to help 
you do your best work more easily. _--—~ 
Arkwright cloth saves time. There’s never 

a pinhole, uneven yarn or other imperfection 
to slow you down, 

Arkwright cloth saves trouble. You can 
draw over erasures time and again and not 
have an ink line “feather”. 

Arkwright cloth saves money. If needed, 
you can get clean, ghost-free reproduction 
from a drawing years after you make 
it—years after paper or inferior cloth would 
have turned brittie and opaque with age. 
Wouldn't you like to see for yourself 

why Arkwright Tracing Cloth is best? 

Write for samples to Arkwright Finishing 
Co., Industrial Trust Bldg., Providence, R. I 


AMERICA’S STANDARD FOR 
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The individual pieces of Grade 608 
Chrome Carbide are assembled in an attrac 
tive transparent plastic case. Price of the 
complete sample kit, including a technical 


bulletin, is $10.75. 
Inverted Overhead Conveyer 


Adaptations of standard conveyer systems 
afte solving daily many unusual material 
handling problems, according to the Lamson 
Corp., Syracuse, N. Y. When loads must 
be carried around bu ilding obstructions and 
kept horizontal while traveling up and down 
inclines, an inversion of the overhead, trolley 
type conveyer will do the trick. 

All sorts of commodities—sheets of printed 
material, open containers of chemicals, open 
boxes of small machine parts, containers of 
in-process food stuffs, etc.—can be trans 
ported from final production to packing and 
shipping areas without the danger of shifting 
(in the case of stacked loads) or spilling (in 
the case of boxes of small particles) on this 
type conveyer. 


The installation shown is one at the 
Crowell-Collier Publishing Co., Springfield, 
Ohio, where trimmer lifts of magazines are 
wormed around building obstructions and 
carried to this plant's packing and shipping 
departments. This conveyer also transports 
loads up and down sharp inclines without the 
magazines shifting, thus eliminating the 
necessity of rejogging before reverse stacking 

In operation, trimmer lifts arrive at the 
shipping department on this special inverted 
conveyer, are picked up by shipping-room 
personnel, and reverse stacked on a ““Carou 
sel-type”” conveyer in uniform loads for 
packing. Asa result, Crowell-Collier’s pack 
ing and shipping operations are speeded and 
manual handling is kept to a minimum 


r 
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Compact Thermostat 


In selecting a temperature controller for a 
particular piece of equipmeyt, some thought 
must be given to the conditions under which 
the thermostat will operate. Will the ther 
mostatic unit be subjected to unusual 
physical conditions, such as continual vibra- 
tion? How should it be installed to obtain 
the maximum sensitivity? What space 
limitations are involved? 

These problems were encountered in the 
design of a food packaging machine which 
operates at the rate of 80 to 100 cpm. The 
machine automatically packs tea, granulated 
sugar, and other products in individual 
packets and seals the packets by stamping 
them between a hot platen and a pressure 
block. The machine contains two platens, 
each of which is heated by a pair of inter 
nally located i50-watt electric heaters. In 
order to closely control the 325 F sealing 
temperature, a Thermoswitch, a precision 
thermostat manufactured by Fenwal Inc. of 
Ashland, Mass., was installed directly in the 


platen. The Thermoswitch is set so that its 
contacts remain closed until its operating 
temperature, 325 F, is reached. Thereupon, 
the contacts open and shut off the power to 
the heaters until the platen temperature 
again drops below 325 F 

[he construction of the Thermoswitch 
makes it highly suited to this application. 
Because of its compactness (approximately 5 
in. long and °/s in. in diam), it could be con- 
veniently installed in the platen. The in- 
herently high sensitivity of the thermostat, 
+ 0.1 F, coupled with its location directly in 
the medium being controlled, assures a rapid 
response to temperature variations and per 
mits precise control over operating tempera 
tures 

Most important, perhaps, the unit can 
withstand the repeated vibrations caused by 
the collision of the rapidly cycling platen 
with the pressure block. This insensitivity 
to shock results because the metal struts, on 
which the switch contacts are mounted are 
assembled under compression, This pro- 
vides a high degree of rigidity which prevents 
the contacts from responding to physical 
shock or motion. The contacts actuate only 
in response to temperature change which 
causes a difference in amount of elongation 
(or contraction) between the outer cartridge 
ind the internal strut assembly. 


Spring-Centered Vaive 


valvair Corp 1009 Beardsley Ave., 
Akron 11, Ohio, announces the addition 
of a new spring centered neutral valve to 
its regular line of air control valves. Main- 
tenance free operations of over 20 million 
cycles may be expected from these valves 

Features are as follows: 

Position—In neutral position all ports 
are blocked—open neutral position may be 
furnished upon request. 

T'ypes—Three and four-way piped exhaust. 

Sizes—"/., */s, '/s, */s, Lin 

Styles—Knob, lever, foot, clevis, double 
acting cylinder, and double-acting cylinder 
with solenoid pilot valves 
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COUPLING 


The Proven Gear-Type Coupling With 
Fully Crowned Teeth A Major 
Improvement In Gearing 


fore FUNDAMENTAL IMPROVEMENT in gear tooth design 
practically eliminates all “end tooth and tip” contact and 
provides greater freedom of axial movement. This tooth design 
accomplishes tight fit on the crown as well as on the flanks. It 
is the first gear tooth on which all the load is carried on strong 
flanks rather than tooth edges. It reduces backlash to a minimum. 
These advantages, plus thrust compensation, and correction for 
angular and lateral misalignments give maximum relief from 
coupling failure grief. 

Amerigear Couplings, made in several standard types, are avail- 
able for standard shaft sizes and a wide range of speed and load 
capacities. Catalog of standard type Amerigear Couplings is 
available on request. Amerigear Power Transmission Engineers 
are available for consultation. 


_ AMERICAN FLEXIBLE COUPLING COMPANY 


Originator of the Amerigear Fully Crowned Tooth 
Sales Offices in Principal industrial Centers 
ERIE, PA., U.S.A. 
AFFILIATE OF J. A. ZURN MFG. CO. 
Write on your Business Letterhead for 
further information regarding Ameri- 


gear Couplings with the Fully Crowned 
Teeth and Catalog 501. 


Also Manufacturers of 
The Original “Oldham Type” American Flexible Coupling 
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A Selected List of CATES. 


ASME BOOKS Medium Controlled—Air, water, oil, 


° : | or inert gases. 
Libraries Pressures—To 300 psi. 


Application—To stop and hold single or 
double-acting cylinders in any position. 

Construction— Bronze body, stainless-steel 
stem, hard chrome plated, Hycar “O” ring 
packers, brass spacers, cadmium plated 
springs. 

Folder “‘K” completely describes this 
new line of valves. 





for Engineers and 





SHOCK AND VIBRATION INSTRUMENTATION 1952 $2.00 


A collection of seven papers dealing with applications o i shock and vibration 
instruments for various services, and problems encountered in their design 


DESIGN DATA 2 VOLUMES 1944 
CONTENTS OF VOLUME 1, STRENGTH OF MATERIALS $1.50 


Stress and Deflection of Circuler Plates. Stress Deflection of Rectenguler 
Pletes. Circular Beams Loaded and Normal to the Plane of Curvature 
Therma! Stress. Torsional Stresses in Shafts having Grooves or Fillets. 
Factors of Stress Conc d. Stresses in 
Pressure Vessels. Press. and Shrink- Fitted Fem, Working Stresses. 
Formulas for Calculating: (1) Load, Deflection, and Stress in Helical Com- 
pression and Tension Springs, and (2) for the Design of Piping 


CONTENTS OF VOLUME 2, MECHANICS 


Vibration Problems. Balancing of Rotating Apperetus. Harmonic Co 
efficients of Engine Torque Curves. Shortening the Time of Applying Theo- 
retical Formulas to Solving the Common Design Problems of Uniform, Flet, and 
Circular Plates. Result of Calcul for the Defi and Moments in 
Rectangular Plates with Hydrostatic Loading. Circular Beams Loaded Norma! 
to the Plane of Curvature. Formulas for Calculating Loads, Rotation, and 
Deflections of Quarter Bends and Tangents of Pipes 


MODERN REHEAT TURBINES AND BOILERS 1952 $2.00 


Aspects of reheating treated include design, progress and service experience, 

ges and d ges of the reheat cycle; normal start-up, quick 
start-up, normal operation, and shutdown of modern reheat boilers under 
normal or emergency conditions, and design factors relating to their perform 
ance and operation; special features of operation of several new reheat boil 
es, conversion to centralize control of auxiliaries; reheat steam temperature 
control, turbine overspeed contro! as affected by reheat, and reheat de 
velopment during the past twenty-five years 


GAS TURBINE PLANT HEAT EXCHANGERS 1951 $3.00 


Provides much needed basic heat transfer and flow friction design date for 
compact heat exchenger surfaces. Included are descriptions of the 34 surfaces 
considered, test results, dimensions and a scale diagram for each surface, ex 
amples of heat exchange performance calculations, etc 


PRINCIPLES OF OPTIMALIZING CONTROL SYSTEMS 
AND AN APPLICATION TO THE INTERNAL COMBUS- 
TION ENGINE 1951 $2.00 


CONTENTS: Genere! Principles of Operating Systems. Methods of 
Realizing Optimum Performance. General Principles of Optimelizing Con 
trol Systems. Sensitivity Signal Input Optimalizing Controllers. Continuous 
Test Signal Optimalizing Controllers. Output Sampling Optimelizing Con 
trollers. Peak Holding Optimalizing Controllers. Recovery Time of Opti 
malizing Control Systems. Output Hunting in Optimelizing Controllers with 
Operating Component Response Delays. Output Hunting Loss. An Ex- 
perimental Peak Holding Optimelizing Controller for a Reciprocating Internal 
Combustion Engine. Summary of the Test of the Experimental Controller 


RECOMMENDED as FOR CLEANING = 
LUBRICATING SYSTEM $1.00 


Makes available procedures with respect to the preperation of new turbine 
lubricating systems, the cleaning of lubricating systems after service, and the 
preparation of turbine oils. Recommendations are besed on information 
furnished by turbine builders, operators, oi! suppliers, and consulting engi 
neers 


Flexible Shaft Power Drive 

The adaptability of flexible shaft power 
drives to unusual operating conditions is 
demonstrated in this installation built by 
Elliott Mfg. Co., Binghamton, N. Y., for 
the manufacturer of the knitting machine 
shown in the photograph. 

















Use of the flexible shaft drive in this 
instance made it possible to go around one 
of the supports of the machine without the 
use of miter gears, to simplify design, and to 
reduce the number of parts. 

Because the mechanism has a_ bobbing 
motion, there is considerable strain centered 
in one area. Elliott engineers designed a 
special core, specifying types and grades of 
wire that are fitted to meet the operating 
conditions in this particular installation. 





Meng | 


NOW 


SMALL PLANT MANAGEMENT 1950 $6.00 


This practical Guide to know-how management is based on @ study of small 
plant activities in diferent industries throughout the country. |t thoroughly 
treats every signihcant management topic from the principles of scientific man- 
agement to financing, benking, accounting, lege! requirements, taxes, labor 
relations, unions, plent plenning, organizing; operating and control 
lina, and obtaining best facilities, materials, productivity, end sales. 


20% Discount to ASME Members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS « 100 
29 West 39th St, New York 18, N. Y. 0 itt Late, 
OW'T give 10° 


=H | itera cee 
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Right-Angle Worm-Gear Motors 


An entirely new line of low-speed right- 
angle worm-gear motors has been placed in 
production by U.S. Motors. Introduced as 
Type GW Syncrogear, the design presents 
numerous exclusive features not heretofore 
available in low-speed motors. Type GW 
incorporates a cantilever design to protect 
gear alignment. Mounting stresses are ab- 
sorbed by a rugged single unit pyramidal 
base with “spread eagle” feet. The gear and 
motor housing are free from distortion. It 
embodies splash lubrication, a hardened and 
ground worm, leakproof oil seal, and asbestos 
protected windings. It has self-locking 
brake action. The parabolic contour of the 


motor housing gives the unit a pleasing ap 
pearance. This new motor is built in speed 
ranges from 20 to 155 rpm and gear ratios up 
to 58.1. Horsepower ranges from '/, to 3 
It is made in both 3-phase and single phase. 
The GW Syncrogear can be installed horizon 
tally or upright and can be provided with a 
footless flange mounting. Other modifica 
tions provide variable speed, splashproof 
design, and total enclosure. 

For full details write to U. S. Electrical 
Motors Inc., P. O. Box 2058, Los Angeles 54, 
Calif., for Type GW Syncrogear Bulletin No. 
1650. This literature illustrates Type GW 
in various modifications, acompanied by 
interesting Cut-open views in quadra color 
with enlarged details of distinctive features 
and processes of manufacture 


Human Centrifuge 

The world’s largest and most powerful 
human centrifuge—a machine to subject 
pilots to extreme gravitational conditions 
encountered in sonic-speed aircraft—has 
been put into operation at the Naval Avia 
tion Medical Acceleration Laboratory, 
Johnsville, Pa. 

Built by the McKiernan-Terry Corp. 
of Harrison, N.J., the centrifuge is capable 
of accelerating from a dead stop to 173 mph 
in less than 7 sec. It will speed up from 
zero to approximately 90 mph in I'/, sec. 

The giant “‘whirligig” is capable of exerting 
a force equal to 40 times the gravitational 
pull of the earth on a pilot seated in a gondola 
at the end of a 50-ft rotating arm. It will 
be used by the Navv to evaluate human 
tolerance to acceleration and to study the 
physiological systems which limit the toler- 
ance. 
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Tear out this page ! 
NOW and send for these ; 
ALDRICH DATA SHEETS | 
These 2-color data sheets give full details y I 
of design and construction, including 
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dimension and sectional drawings, per- 
formance data and pump specifications. 
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CHECK THE ONES YOU WANT— 
ONE OR ALL! 

Be sure to fill in your name and address. 
Then mail this page to: The Aldrich 
Pump Company, Allentown, Pa. 


NAME 
COMPANY 


ADDRESS 


[] 5 to 125 hp 


PUMP COMPANY 


CITY 


THE 


29 PINE STREET, ALLENTOWN, PENNSYLVANIA 


» te Ouginalors of the Direct How Pump 


Buffalo + 


ee Ge ee Gee Ge Se GE SEE SS GED Ge See Gee Ge Gee ene 


Chicago . Cincinnati 
Jacksonville « LosAngeles « New York 
Richmond, Va. ¢ St.Louis «© San Francisco 
Export Dept.: 751 Drexel Building, Phila. 6, Pa. 


Representatives: Birmingham = « Bolivar, N.Y. ° Boston « 
Cleveland « Denver «+ Detroit ¢ Ouluth « Houston « 
Omaha « Philadelphia « Pittsburgh « Portland, Ore. « 

Seattle @ Spokane,Wash. © Syracuse e¢ Tulsa 
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CHEMICAL PROCESS 
AND STEEL INDUSTRY 
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An interesting design and functional feature of this unique 
Wisconsin Air-Cooled Engine application by Th & Gill, Inc., 
of Madera, Calif., is the mounting of the engine on a swinging 
frame below the conveyor, The power unit (a Model AKN Single 
Cylinder Engine) retains its vertical position regardless of the load- 
ing angle of the stacker which can handle bales, bags or boxes, 
stacking to a height of 18 ft. 
In the design ond manufacture of a great variety of specialized 
power quip w in Air-Cooled Engines “get the nod” 
of their adaptability to fit the machine as well as the job, 
thanks to extremely compact design, light weight, and all-weather 
serviceability . . . plus heavy-duty construction and performance. 


You can't do better than te specify “Wisconsin” for your equip- 
ment. Detailed data and engineering cooperation on request. 
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Models ABN, AKN, AEN 
4-cycle single cylinder, 
3 to 8 hp. Other models, 
up to 30 hp 


rel: 


led Engines 


WISCONSIN 


ry" maintain visually clean 
stacks at all times, 
is turning to the long ex- 


industry 


perience of Research Cor- 


RESEARCH | 
CORPORATION | 


. 


for high 3 


dust collection 


poration in the design and 
manufacture of highly 
eficient Cottrell Electrical 
Precipitators. We've spent 
40 years in solving such 
problems as nuisance abate- 


ment, cleaning gas for 


efficiencies 






subsequent use and recover- 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications. 


PULP AND PAPER INDUSTRY 





RESEARCH CORPORATION 
405 Lexington Ave., New York 17, New York 
122 South Michigan Ave., Chicago 3, Illinois 


Bound Brook, N. J. 


Octorer, 1952 


wtw 
Equipment 
BUSINESS 
NOTES 
LATEST 
CATALOGS 





To obtain these operation requirements 
the centrifuge is powered by one of the 
largest vertical d-c motors ever built. 
Supplied by the General Electric Co., the 
huge 180-ton drive has a rating of 4000 hp and 
can develop 16,000 hp momentarily at 48 


rpm. 

Special electronic controls, also furnished 
by G.-E., are operated from a blister sus 
pended from the ceiling of the centrifuge room. 
From this blister, varying speeds of the arm 
and the position of the gondola can be con 
trolled by one man, 

The spheroidal aluminum gondola 
ed 9m double gimbals which can be 
rotated by means of motors mounted on the 
arm. Thus, a man seated in the car can 
be somersaulted or tipped into any position 
while he is swept around the large circle 
described by the arm. 

Since the human “guinea-pig” is visible 
to researchers only hs the centrifuge is 
motionless, high-speed television, x-ray, 
and motion-picture cameras are mounted i in 
the gondola. This recording equipment is 
linked to control and observation stations 
by means of slip rings on the machine's 
rotor shaft. 


1s 


Screw Pump 

A new internal gear and bearing type screw 
pump for positive displacement of lubricating 
fluids or semifluids is announced by the Sier 
Bath Gear and Pump Co., Inc., 9252 Hudson 
Blvd., North Bergen, N. J. Capacities 
range from | to 700 gpm, and discharge pres- 
sures are 1000 psi for viscous liquids, and 500 
psi for light oils. The pump is a companion 
product to the recently announced Sier-Bath 
“Bracket Type” screw pump, external gear 
and bearing type, used for moving non 
lubricating fluids and semifluids. 





Special points of interest in the new 
Internal Gear and Bearing Type are (1) the 
heavy duty roller bearings just inboard of 
the timing gears where radial load is heaviest, 
(2) lock nuts behind the timing gears for 
faster, simpler repairing, and (3) double-row 
angular contact ball bearings at the rear end 
which position the rotors axially for less wear 
on the bearings and timing gears. 

Other advantages are interchangeable 
rotor screws for inexpensive over-hauling; 
no metallic contact between the rotors for 
long rotor life and continued high volumetric 
efficiency—which, in turn, reduces wear 
caused by erosion—only suction pressure on 
stuffing boxes for reduced leakage, longer 
packing life, and easier servicing; direct 
connection up to 1800 rpm for use with high- 
speed motors. 
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Roller Turntable 

A roller turntable has been developed by 
I.amson Corp., Syracuse, N. Y., for incorpor- 
ation into roller gravity conveyer systems. 
his turntable adds versatility to any type 
of conveyer system. It can be locked in 
position so that flow of packages is in one 
direction only. Otherwise, it makes possible 
4 change in direction of packages, Cases, or 
artons that are being processe d during pro 
duction or shipping 


The unit consists of a roller section and two 
auxiliary rolls and is ryggedly built for heavy- 
duty operation. The swivel section revolves 
on casters on a center point. A simple foot 
treadle is provided to lock the turntable into 
position. It is particularly designed for 
lighter loads because the man must revolve 


the load. 


Rolling Mill 

A huge new rolling mill, costing approxi- 
mately $4,500,000 and « apable of producing 

extra-wide tapered sheet and plate for air 
craft, will be installed at Aluminum Company 
of America’s Davenport, Ia., works by 
late 1953. 

Equipment for the mill--which will be 
one of the largest and most modern in the 
aluminum industry—will be designed, 
installed and operated by Alcoa under 
terms of a lease arrangement with the United 
States Air Force’s Air Materiel Command. 

The mill, capable of rolling widths up to 
10 ft through four- high stands of rolls, will 
be able to handle hot or cold ingots, and it 
will be reversible. 

Davenport was selected as the mill site 
because of the other ultra-modern facilities 
already existing there, such as large heat 
treatment furnaces and wide continuous 
—s equipment. 

Supplementary facilities, including an 
intermediate leveller and preheat and aging 
ovens, are provided for under the govern 
ment contract to complement the rolling 
mill. 

Tapered sheet and _ are used in fabri- 
cation of aircraft wings. The sheet’s thickest 
end is placed nearest the fuselage of the plane; 
thus, the sheet tapers thinner as it reaches 
toward the wing tips, where not as much 
strength is required. 

The principal design advantage of tapered 
sheet and plate over that of uniform thick- 
ness sheet or plate is a weight saving up to 
35% without loss of strength. 
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BRIGGS & STRATTON | 


World 
Vide 
factceRry 

SUPERVISEO 
Stavice 


Preferred power on sewer cleaning machines and related equipment — the 
world’s most widely used single-cylinder gasoline engines on machines, tools, 
appliances used by municipalities, industry, construction, railroads, ol 
fields, and on equipment for farms and farm homes. 


Oras ahead in design, performance, value — 

Briggs & Stratton single-cylinder, 4-cycle, air-cooled 

gasoline engines are preferred whenever dependable 
air-cooled power is required. Briggs & Stratton 
Corporation, Milwaukee 1, Wisconsin, U.S.A. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 
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Tapered sheet on the new mill will be 
produced in lengths exceeding 33 ft. Present 
equipment limits the production of rolled 
tapered sheet to widths slightly over 5'/; 
ft and to lengths a little over 25 ft. 

The extra wide and long sheet can replace 
two or three narrower sheets and thus elimi- 
nate many costly joining operations during 
construction of both civilian and military 
aircraft. 


Instruments Film 

“Information At Work” is the title of : 
3-min, full-color film on instruments ant 
out by Taylor Instrument Companies of 
Rochester, N. Y. 

The film traces the development of instru 
ments from those which do a relatively simple 
job to today’s remarkable products used to 
indicate, record, and control the most com 
plex processes. 

The film may be booked without charge 
through the Public Relations Dept. of the 
company at Rochester, N. 


Griscom-Russell Holds 
Multiple Celebration 

The Griscom-Russell Co. of Massillon, 
Ohio, held a “‘Family Day” early in June to 
mark the 85th birthday of the Company, 
and at the same time to signalize the con- 
solidation of its entire executive, administra 
tive, engineering, and general sales depart- 
ments at Massillon. 

The Company, which is the largest exclu- 
sive manufacturer of heat-transfer appara- 
tus, originally moved its manufac turing 
operations to Massillon in 1912. Since then, 
its facilities have been continuously expanded 
to accommodate its steadily increasing 
business; and last Fall the Company moved 
its general offices from "New York City to 
Massillon to provide most efficient co-ordina- 
tion of the work of all departments. 


Westinghouse to Build 
$6 Million Lab 

Ground was broken recently for a $6 
million steam and gas-turbine development 
laboratory at the South Philadelphia Works 
of the Westinghouse Electric Corp. Actual 
construction of the four-story, brick and 
structural steel building will begin late this 
summer, and will take about a year to com- 
plete. it will employ a staff of nearly 100 
engineers and technicians, and initially will 
conduct special research for the U. S. Air 
Force. 

This new research center will be the most 
modern engineering development laboratory 
of its kind in the nation. It is being built to 
maintain the flow of knowledge necessary for 
future improvements and new discoveries and 
developments in power generating equip- 
ment, 

Steam and gas turbines and their compo- 
nents up to 15,000-kw capacity will be 
accommodated in the main test hall of the 
new research building. Three 8000-hp 
axial-flow compressors will provide facilities 
for compressor development for gas turbines 
and the Air Force wind tunnel. Separate 
laboratories will be provided for hydraulic, 
heat exchange, mechanical, aerodynamic, 
combustion, and model shop activities. The 
laboratory powerhouse will include a huge 
boiler providing 150,000 Ib of steam per hr at 
a temperature of 900 F. A reheater at the 
laboratory, used in conjunction with reducing 
valves, will make available steam at any"de 
sired pressure up to 1500 psi and at tem- 
peratures ranging from 800 to 1100 F. 
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Alco Products Film 

“The Alco*Products Story” is a new in- 
dustrial movie based on the development and 
manufacture of products for the oil, chemical, 
and power industries, by the American Loco 
motive Co. The 15-min, 16-mm, black-and- 
white film was produced by the company for 
its Alco Products Div. , with plant and head 
quarters at Dunkirk, N. 

The film demonstrates engineering and 
production teamwork in all stages of manu- 
facture. It describes how products are 
developed and how facilities, machines and 
manpower are co-ordinated for efficient out 
put. One illustration of this is a sequence on 
the development of new manufacturing 
techniques used in the production of nickel- 
plated pipe for the Atomic Energy Com 
mission, 

Prints of the film will be available to busi- 
groups and professional engineering 
societies on request from Public Relations 
Dept., American Locomotive Co., Schenec 
tady 5, N. Y 


Honeywell Adds new Jet 
Research Lab 

A new jet-engine laboratory, believed to 
represent the most comprehensive engine 
analog work ever attempted by a control 
manufacturer, is being established by the 
Aeronautical Div. of Minne: ipolis-Honey well 
Regulator Co. to speed development work on 
jet-engine controls, 

Equipped with a network of highly complex 
electronic computers, controllers, and relays, 
the new facilities, which include a separate 
building for this work, will permit jet con- 
trols to be designed and proved without ever 
leaving the ground. Not even an engine 
will be needed 

The electronic system, heart of which is an 
analog computer, m akes it possible to simu- 
late the characteristics of any jet engine 
under all kinds of flight conditions. Per- 
formance of controls is recorded automati- 
cally. Engineers then can quickly determine 
whether the engine“‘likes”’ the type of control 
being tested. 

Duplication of the whole gamut of engine 
positions idle, takeoff, cruise, augmented 
thrust—and electronic injection of such flight 
conditions as speed, altitude, and fuel 
temperature gives the engineers a much 
wider range of experiment than flight testing. 

The research program requires large stocks 
ot jet fuels to test controls such as those 
governing fuel flow, tail cone area and fuel 
temperature. With a capacity of 50,000 
{b of fuel flow an hour, the new laboratory 
is expected to be the largest in the country 
from that standpoint. 


Aldrich Commemorates 
50th Anniversary 

The Aldrich Pump Co., Allentown, Pa., 
is one of the oldest and one of very few com- 
panies specializing in the manufacture of 
reciprocating power pumps—pumps ranging 
from 5 to 2400 hp. This company was 
originated as The Aldrich Pump Dept. of 
The Allentown Rolling Mills. The latter 
company, with a background of almost 107 
years, ended its existence on November 30, 
1951, through merger into The Aldrich Pump 
Co. 

Today, The Aldrich Pump Co. manufac- 
tures reciprocating pumps for high-pressure 

service such as the operation of presses for 
forging or extruding, for die-casting machines, 
plastics and rubber molding, oil field water 
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Small Capacity » Medium Duty 
SIDE SUCTION PUMPS 


Close-Coupled @ Flexible Coupling @ Belt Drive 


CAPS 
5 to 75 G.P.M. 


Ideal as part of Equipment 
Manufacturer's product, 


HEADS 
@ to 100 ft. 


such as, air conditioning 
units, cooling towers, 
evaporator coolers, milk 
coolers, hot water circu- 
lators, etc. — and general 


service. 


3500 R.P.M. 


Speeds 1750 to 








SAVE 107% IN STEAM COSTS 


Chief Engineer H.F.D. stated, after Nicholsons replaced mechanical 
“Saving in steam waste cut our fuel cost at least 
And relief of 
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In This Plant Nicholson Traps 


traps in his plant: 


10%. Yet application temperatures were up 30°-40°. 
all air binding effected faster warm-up.’ 

Operate on lowest temperature differential; 2 to 6 times average 
drainage capacity; maximum air venting. For other advanced Nichol- 


son features send for Bulletin 152. 


Type 
AHV 


Type AU Type C 


5 TYPES FOR EVERY APPLICATION, process, heat, 
power. Sizes %4” to 2”, pressures to 250 Ibs. 
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DIL-FREE 


SELF-LUBRICATING 


> 
% 
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Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
seusiet on camsomans @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use for oil- 
free, self-lubricating piston rings, seal rings, thrust 
washers, friction discs, pump vanes etc. 


For applications requiring low ' 


electrical noise, low and con- = 
stant contoct drop, high current 
density cad minimum weer. 
Used for SELSYNS, DYNA- CONTACTS 
MOTORS, SYNCHROS, ROTA- 
TING STRAIN G..GE pick-ups 
and meny other <«pplicetions. 
Brush Holders and Coin Silver S 


Slip Rings also cvailable. 


OTHER GRAPHALLOY 
PRODUCTS 


Write for date sheets. Outline your problem and let 


vs help solve i. 


GRAPHITE METALLIZING 
CORPORATION 


1058 NEPPERHAN AVENUE + YONKER 
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flooding and pipeline pumping, chemical 
handling, pumping liquid hydrocarbons, 
steel mill descaling, boiler feeding, and other 
uses. 

Among many outstanding developments, 
Aldrich was first to produce high speed pumps 
with crankshaft speed of 60 rpm (1903) 
and 120 rpm (1918). The company was 
also first to develop porcelain plungers, to 
develop the variable stroke triplex pump 
(1926), to build 5, 7, and 9 plunger pumps, 
to advance crankshaft 5 to 225 rpm 
(1939) and, in 1949, to design and build the 
direct flow pump with nae of 500 rpm for 
the 3-in-stroke pump, 360 rpm for 5-in-stroke 
pumps and 300 rpm for 6-in-stroke pumps. 

Very active in various phases of defense 
production, Aldrich is now in the process of 
manufacturing 800 and 1300-hp, 4500 and 
5500-psi pumps for use in the huge, newly 
expanded press program. Recently, The 
Aldrich Pump Co. supplied an Aldrich-Groff 
controllable capacity  Bowr-Save” pump and 
several 6-in-stroke triplex and multiplex 
Aldrich direct flow pumps, equipment total- 
ing 2425 hp, for use on the largest water- 
flood project in operation at the present time. 


Westinghouse Holds 
Materials-Handling Course 

Supervisors and foremen of the Westing- 
house Elecrric Corporation’s East Pitts 
burgh Works are currently participating in 
a 12-session materials-handling course. De- 
signed to help in the reduction of 
$100,000,000 cost of moving materials in 
1951 in Westinghouse, the course is open to 
selected representatives of all of the depart 
ments of the plant. 

Topics of discussion include plant layout, 
problem analysis, improvement procedures, 
techniques, equipment, in-process handling, 
packaging, storing, and other subjects con- 
sidered to be of prime importance in good 
materials handling. The weekly two-hour 
sessions are filled with lectures, movies or 
slides, and a discussion period. In addition, 
printed matter pertinent to the particular 
phase of materials handling being covered 
is distributed to the class, 

As a part of the course, class members 
are required to undertake a materials-handl- 
ing project in their respective departments 
and work them through to completion. 
Occasionally, the class goes into the shop 
to observe some member’s project and to 
discuss the various features. 


Panel Heating and Cooling 

Pittsburgh's 30-story Alcoa Building is the 
nation’s first skyscraper equipped with a 
panel heating and cooling system that re- 
quires no radiators or conventional air-con- 
ditioning units around the walls. 

On each floor, aluminum ceiling panels are 
attached to '/;-in. aluminum pipe grids sus- 
pended from turnbuckles. Through this 
vipe, hot water will be circulated for winter 
a fam and cold water for summer cooling. 
Panels are perforated for acoustical control, 
and a |-in. blanket of fiberglas insulation on 
the ceiling pans is designed to absorb sound 
passing through the perforations. 

Ventilating air, which is to be cooled during 
the summer cycle, will be supplied to each 
floor by primary air fans in the basement, on 
the 14th floor, and in a machinery penthouse 
on the roof. Local air-blending units and 
small fan rooms on each floor handle the 
ventilating air for individual rooms. Ali 
ductwork, fittings, and grilles~ will be of 
aluminum. 


~ New lifetime’ 
Dial 
Thermometer 


with Type 316 
Stainless Steel Bulb 
and Capillary 


You're always sure of accurate 
temperature readings with this 
new Foxboro “Lifetime” Dial Ther 
mometer. Welded ‘one-piece’ 
bulb and connecting capillary tub- 
ing of 316 stainless steel prevents 
corrosion from liquids, fumes. or 
vapors. Needs no protective tub- 
ing. Tightly sealed 5” aluminum 
alloy case. Every possible ad- 
vanced design feature is incor- 
porated to assure unchanging 
performance year after year. 

Available in standard ranges 
to 1000°F. Easy-to-read scale 12” 
long. Get all the details write 
today. The Foxboro Company, 
9610 Norfolk St., Foxboro, 
Mass., U.S.A. 
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Ledeen cylinders used for air, oil, 
water, gas or steam operation with 
medium, heavy or super-duty models, 
provide a large number of variations 
and adaptations to meet your specific 
power or motion requirements. They 
are available in many diameters and 
stroke lengths with suitable head and 
rod attachments to provide almost 
any desired mounting. 

Standard Ledeen cylinders and mount- 
ings from distributors’ stocks in major 
cities. Special cylinders if required. 
All J.1.C. 
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Hot water for the panel heating coils will 


| be furnished by steam converters in the base- 


ment, 


Chilled water circulated in the coils 


| for summer cooling is to be provided by two 
| centrifugal refrigerating compressors having 


a total capacity of 1250 tons-of refrigeration, | 





| demand highly experienced personnel. 


Design specifications of the heating-air 
| conditioning system call for maintaining a 
minimum temperature of 70 F indoors when 
it is 0 F outdoors and a maximum of 80 F 
when the outdoor temperature rises to 95 F. 
Control of the system will be fully automatic, 
with each floor individually zoned to obtain 
desired comfort conditions. ‘Theremostats 
are installed in strategic locations for flexi- 
bility in controlling the system. Average 
humidity in the building will be controlled to 
a maximum of 45% 

Dravoe Corp., Neville Island, Pittsburgh 
25, Pa., the heating, ventilating, and air 
conditioning contractors for both the Alcoa 
Building and the 525 William Penn Place 
Building (home of U. S. Steel-Mellon Bank), 
said that these buildings are setting the trend 
in the Pittsburgh area for the installation of 
central air-conditioning systems, 


Vibration Meter 

Consolidated Engineering Corp., Pasadena 
8, Calif., has issued a new, 4-page bulletin, 
No. CEC 1505B, describing the 1-110B 


vibration meter, an instrument which gives | 
direct readings of both linear and torsional | 


velocity and displacement, allowing rapid, 
easy calculation of the vibrational character 
istics of machines and structures. Although 
used by test engineers for the most exacting 
vibration studies— one of its most wide- 


spread applications is in turbojet engine | 


acceptance tests—the instrument is portable, 
simple to use and its operation does not 
Five 


| ranges of sensitivity allow the meter’s full- 


scale deflection to represent from 0.005 to | 


| 0.5 in, peak-to-peak vibratory displacement. 


All controls are grouped about a single, 
easily read meter whose scale is calibrated 
for direct readings of both velocity and ampli- 
tude when used with standard CEC vibra- 


tion pickups. 


| Two-Drum Boilers 


A 2-dram boiler of the integral furnace 
type is described in the new Erie City V-C 
bulletin, which includes information and 
dimensional data on both the Erie City 
3-VC and 4-VC designs. Both types of 


| boilers are available in a variety of sizes for 


oil, gas, and stoker firing. Typical installa- 


| tions for the various types of firing are shown. 


These Erie City boilers are available in 


| two distinct arrangements—the 3-VC with a 
| 42-in-diam top drum and the 4-VC with a 


| tubes throughout. 
in a wide selection to suit requirements | 


48.in-diam top drum. Both boilers have 
38.in-diam lower drums and 2'/;-in-OD 
Capacities are offered 


with design pressures covering a wide 
practicable range. Each unit is furnished 
with water-cooled furnace walls, internal 
steam scrubber, and steel casing. Construc- 
tion details of the 2-drum boiler are included 
in the V-C bulletin available from Erie 
City Iron Works, Frie, Pa 
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Get your copy 
of this 


NEW BULLETIN! 


This important new Bulletin WH-851 
explains in detail the causes and dam- 
aging effects of costly Water Hammer — 
ond how it can easily be controlled with 
Williams-Hager Silent Check Valves 
Learn how Water Hammer can be quickly 
and inexpensively controlled in your 
piping system—send for your copy of 
this new bulletin today. 
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Spark Ignition Gas Engines 

Four-cycle gas engines of 5, 6, 7, and 8 
cylinders, manufactured by Worthington 
Corp., Harrison, N. J., are described in an 
8.page bulletin No. S-590-B18A. The bulle 
tin includes pictures and specifications of 
the totally enclosed gas engines, designated 
Type DDG. They onus a 15.in. bore < 
17 '/»-in. stroke in 50 and 60-cycle operation. 
Other Worthington spark ignition gas engines 
of the nonsupercharged types are also briefly 
described. 


Welded Steel Boiler Tubes 

Data of interest to engineers associated 
with the production of steam for heating, 
peat, and processing are included in a new 

ulletin issued by The Tubular Products 
Div. of The Babcock and Wilcox Co., Alliance, 
Ohio. In addition to general information, 
the bulletin, No. TB-331A, contains tables 
of maximum allowable working pressures of 
electric-resistance-welded steel boiler tubes 
for fire-tube and water-tube boilers and 
weights per foot for various tubing sizes. 





AiResearch Manufacturing Co. 
9851 Sepulveda, Los Angeles 45 
ORegon 8-2221 





Shell Molding 

The Copper Alloy Foundry Co., Hillside, 
N. J., announces the publication of an 8- 
page technical booklet covering the shell- 
molding process for producing stainless- 
steel castings. This fully illustrated booklet 
describes in detail the various operations at 
Cooper Alloy tied up with the production of 
shell-molded stainless-steel valves, fittings, 
and castings, and discusses such advantages 
of the process as higher yield, closer toler 
ances, smoother finish, and minimized clean- 


ing problems. 
Packaged Air-Conditioning Systems 


A specification sheet describing two packa- 
ged air-conditioning systems, one of 10 tons 
and one of 15.5 tons capacity, has been 

ublished by Worthington Corp., Harrison, 
o J. Cooling dehumidification, ventilation, 
circulation, cleaning (and heating if desired) 
is provided by the packaged systems in five 
sizes. The size range permits unit selection 
in balance with encountered loads. The 
SCY-1050 unit features two 5-hp compressor 
motors, a 1|'/;-hp fan motor, 4000 normal 
cfm, with a total heat capacity of 120,000 
Btu cooling units per hour and 10 tons of 
refrigeration. The SCY-1550 unit features 
two 7'/;-hp compressor motors, a 2-hp fan 
motor, 6000 normal cfm, with a total heat 
capacity of 185,500 Btu cooling units per 
hour and 15.5 tons of refrigeration, 


Rototrol Rotating Regulator 

A revised 22-page application booklet, No. 
B.3998-B, on Rototrol® rotating regulators 
for the steel industry is available from the 
Westinghouse Electric Corp., Box 2099, 
Pittsburgh 30, Pa. This edition presents 
up-to-date information on the Rototrol’s 
functions, applications, and accomplish 
ments as a control for steel producing and 
processing equipment. Fourteen different 
steel-mill applications of Rototrol are des 
cribed with circuit diagrams, photographs, 
and sketches. The application of Rototrols 
as speed regulators tor skip hoist drives, as 
tension controllers for winding and unwind 
ing operations, and as power regulators for 
arc furnaces are typical. Case-history in 
formation is provided for each application. 
Finally, a 4-page section presents the 
principle of operation of the Rototrol 


Weighing Scales 

A new 28-page Condensed Scale Catalog, 
No. 11, has been released by The Howe Scale 
Co., Rutland, Vr. 

The handy reference features a complete 
line of modern scales for every industrial 
need. It includes a selection of a thousand 
popular standard Howe scales weighing from 
1 /64-0z to 400 tons. 

A compact edition of Howe’s complete 
catalog of 200 pages, the new Condensed 
Scale Catalog includes complete specifica- 
tions, spot illustrations, and essential infor- 
mation. A simple index makes it easy to find 
any scale. The Condensed Scale Catalog is 
conveniently arranged by types of weight 
indication. Featured are the Howe scales 
with beam indication, the tape-drive dial, 
weightograph projection, and the teleprint 
electronic remote weight recorder. 

The catalog also shows a page of Howe 
hand trucks, and a listing of its branches with 
sales and service departments throughout the 
country. 
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OIL ano GAS 
BURNING 


NATIONAL AIROIL 


BURNER COMPANY, INC. 


1239 €. Sedgley Ave., Philedeiphie 34, Pe. 
Southwestern Division: 2512 So. Bivd., Houston 6, Tex. 





BOUNDARY LAYER 


Scientists & 
Engineers 


NORTHROP AIRCRAFT, INC. 


is currently seeking qualified personnel to 
fill key positions in an important Bound- 
ary Layer Research Program. These 
high level assignments require the ser- 
vices of experienced specialists in the 
fields of Acrodynamics and Structural 
Mechanics. The work will involve 
thorough investigation into the phenom- 
enon of Boundary Layer Control. 
This is an exceptional opportunity for 
aircraft engineers and scientists to take 
part in a challenging, long-range en- 
deavor, and to gain the many other 
advantages of Northrop employment 
You are cordially invited to write for 
further information concerning this out- 
standing opportunity. Applicants should 
possess an advanced degree and have 
several years of direct or applicable 
experience. 


Address your inquiry to: 
Engineering Personnel Manager 
NORTHROP AIRCRAFT, INC. 


1085 East Broadway 
Hawthorne, California 
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Industrial X-Ray Equipment 

Seven types of x-ray equipment made by 
Westinghouse for industrial ap lication are 
described in a 4-page folder, ven Indus- 
trial Eyes.”” The folder contarns pictures 
of each type of x-ray equipment with a brief 
description of how oooh is used. The units 
descri are: (1) Single-column tube stand 
unit; (2) industrial jib crane unit; (3) 
ultrahigh- speed radiograph unit; (4) mobile 
unit; (5) equipment for mass inspection of 
parts; (6) wall-mounted industrial x-ray 
unit; (7)thickness gage. A post card for 
requesting more detailed information on 
any of the equipment described is included 
with the folder. For a copy of this booklet, 
B-4787, write Westinghouse Electric Corpora- 
tion, Box 2099, Pittsburgh 30, Pa 


Flexible Couplings 

A new 4-page bulletin, No. CDC-52, 
describes Cone-Drive standard bore flexible 
couplings available from Cone-Drive 2 
Division of Michigan Tool Co., 7171 E. 
McNichols Road, Detroit 12, Mich. Tables 
list capacities, specifications, and ordering 
information for flexible couplings in 22 stand- 
ard bore sizes from #/, in. to 6'/3 in. for 
applications on Cone-Drive worm shafts, 
Cone-Drive gear shafts, and electric motor 
shafts. Illustrations include exploded views 
of the coupling components and assembly and 
disassembly procedures. Specifications for 
special couplings including mill — spacer 
vertical shaft and floating shaft t designs, 
all with custom bores, are lisen Service 
factor tables and design formulas for select- 
ing correct coupling sizes to suit various 
applications and horsepower requirements 
are also included in the bulletin. 


Cylinder-Finish Tubing 

A new bulletin, No. R-7, on Rockrite 
cylinder-finish tubing with greatly improved 
tolerances for hydraulic and pneumatic 
cylinders that permit standardization and 
savings in total cost of finished mechanism, 
has been announced by Tube Reducing Corp., 
Wallington, N. 

The new bulletin illustrates why Rockrite 
compression-formed tubing eliminates ex- 
pensive machining of cylinder-bore or indi- 
vidual pistons for clearance adjustments, for- 
merly necessary due to tolerances of cold- 
drawn tubing. A cold-drawn tube 3*/,-in. 
O.D. usual variation in 1.D. is +0.005 and 
—0.015 compared with Rockrite tube varia- 
tion in I.D. of +0.000 and —0.008, or a dif- 
ference between the two tubes of 0.012 in, in 
total tolerance. 

The bulletin shows how the Rockrite proc- 
ess in addition to producing closer bore 
tolerances also pol to iron out pits, 
scratches, or other irregularities typical of 
both the outside and inside surfaces of the 
hot mill product which results in the superior 
surface finish typical of Rockrite cylinder- 
finish tubing. In no part of this operation is 
there any action such that longitudinal 
scores, or scratches, 94 develop. metal 
i = drawn ¢ gh a " over of gemnecnr 

n this semicircular tapered groov 
ct rol conte mage he Bo Sang 
Pe Nnst a precision-siz i man- 
drel 4 also controls the inside diameter. 
lilustrated typical applications and data 
table on various tube sizes frequently met in 
user specifications are also contained in this 
new bulletin. 


MOLY 


‘MEI0 mMS-3 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ingremarkable results 
in the shop and in 
the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
write for a free copy 
now. 


THE LUBRICANT OF MANY USES 


Moly-sultide 
ALITTLE DOES A LOT 


Ree 
ES 


Climax Molybdenum Company 
500 Pifth Avenue 
Bow York City. 36-5-Y- 


SEND FOR THIS FREE 
BOOKLET TODAY 
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ASME 
Screw Thread 


| Rotary P | 
opviees Raters COUPLINGS 


Quimby Rotex pumps an 





“Herible lar ve 





It's new and exterior views, dimensions, engineering , s 
data, colegian ann, etc. Available from FOR POWER TRANSMISSION 
It's practical Warren Steam Pump Co., Inc., Warren, REQUIRE NO MAINTENANCE 
Mass. 
It's a boon to Safety Relief Valv 
e . * 
shops and Cash Acme’s bulletin No. 290, describes | pr em aifewe Disc Rings 
. a completely new Type F 51 ASME ap- ° ial st H 
drafting rooms proved safety relief valve. The new bulletin chy tenet the 
is self-explanatory, in describing the new power and provide for mis- 
Prepared to meet the needs of | Product. The valve is said to have the high- alignment and end float. 
est Btu discharge rate of any safety relief 
shopmen and draftsmen for a refer- valve on the market of comparable size. Thomas Couplings have a wide 
ili : Bulletin available from A. W. Cash Valve | ' 
— ner ther a naan > Mfg. Corp., Decatur, Ill. range of speeds, horsepower 
threa imensions, this condensation © | and shaft sizes: 
the standards covering American and me oe blished periodi Y%, to 40,000 HP 
¢ Heat Treat Review published periodi- 1 to 30,000 RPM 


Unified Screw Threads and their Gag- ..,ii, for industry by Surface Combustion 
ing, contains only the most used and = Corp., is now in its fifthissue. Vol. 3, No. 1, Specialists on Coupiings 


: dard di . includes excellent articles on “How to Cut f 
essential standar imensions, G COM- | Heat-Treat Costs”—in a mass production or more than 30 years 


cise description of the thread features | automotive plant—and “What Builds a 
Quality Heat-Treat Shop”—for job-lot com- 














and their applications, and other |v urcial heat treating. 7 -_—-—~ 7 
material giving important related in- Applications of the latest in heat-treat — ee 
, : equipment and processes are reviewed. _ 
formation not found in the standards. Copies are available from the Editor, 
Heat Treat Review, Surface Combustion 
ee Corp., Toledo, Ohio. 
Oscillating Conveyers 
Thread Form Formulas, and Threed Form Date rs ‘. . . 
A big step forward in the standardization 
standard Thread Series and Their Applications and simplification of conveying equipment, 
Basic Dimensions and Allowances and Toler resulting in faster delivery and lower cost to 
ances for Coarse, Fine, Extra-Fine, 8-, 12 customer, has been announced by Link- 
and 16-Pitch Thread Series Belt Co., 307 N. Michigan Ave., Chicago 1, 
Thread Classes end Their Applicetions Ill. Positive action Flexmount oxcillating 
Unified Screw Threed Telerence Formules conveyers in any desired length can now be PATENTED 
ordered and built by the purchaser from fac- FLEXIBLE 
Limits of Size tory subassemblies available from stock. DISCS 
Classes 2A External Threads and 28 Internal These subassemblies are available in 8-in., 
Threads 12-in., and 18-in. trough widths without 
on waiting for special engineering. In a new 
book No. 2478, Link-Belt offers a complete 
elected Combinations of Class 2A guide to the correct selection and applica- 
Coleuleting Any Specie! Thread tion of these conveyers in stock sizes. A 
chart showing the conveyability of various 


materials is included, together with dimen- 
sions and specifications of stock components. 


Screw Thread Geges and Gaging 

sage Limits of Size Standerd Threads 
Classes 2A and 28 Series UNC, NC, UNF, 
NF and 8N to 14% In. Diameter; Formulas 
for Gage Limits, Unified and American Screw 
Thread, Gage Tolerances and Wear Allow- 
ances, Lengths of Standerd Thread Plug 
Gage Blanks, Lengths of Standerd Ring and 
setting Plug Gage Blanks, Marking of Gages 





Appendixes 
Stress Area, Drilling for Tapping, Recom- 
mended Hole Sizes before Threading, Gages 
and Gaging Practice, Three-Wire Measure- 
ment of Pitch Diameter, Metric Limits of Size 


| THE THOMAS PRINCIPLE GUARANTEES 
} PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 








NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 





$2.50 20% Discount to ASME Members 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 


Order your copy today—you'll be 
glad you did. 
Prepared and published by 


The AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th Street, New York 18,N.Y. | 
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ASME MEMBERS 





Be sure to request your 


1953 ASME MECHANICAL 


CATALOG AND DIRECTORY 


promptly. 


Free to Members 


Reserve your copy ot the next 
Volume by returning Request 
Card mailed to you about July 1. 
Please do this now so that you 
won't be disappointed in not 
getting a copy. If you did not 
receive a card, send in request 


on your own letterhead. 


ASME CATALOG 


published by 
American Society of 
Mechanical Engineers 

29 West Thirty-Ninth Street 
New York 18, N. Y. 
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Induction Heating 

A 25-page bulletin on Ther-Monic induc- 
tion heating facts, used exclusively by the 
field engineers of Induction Heating Corp., 
is now available to heads of departments of 
large metal working plants. Request should 
be made to Induction Heating Corp., Brook- 
lyn, N.Y. 


Metalworking Machines 

A completely new 32-page catalog describ- 
ing how Di-Acro metalworking machines 
perform a wide variety of forming, cutting, 
and punching operations in medium and 
lightweight materials is available from O'Neil 
Irwin Mfg. Co., 569 Eighth Ave., Lake City, 
Minn. Printed in twocolors, a feature of the 
catalog is the arrangement of machine specifi- 
cations and material forming capacities into 
tabular form for quick, ready reference by 
the reader. Additional features include 
photographic case histories of how numerous 
companies are applying “‘Die-less Duplicat- 
ing” techniques to their particular problems, 
photos and descriptions of new and improv ed 
products, a listing of accessories, and complete 
information on both the Di-Arco Engineering 
Service Offer and the Di-Arco Warranty 
Agreement. 


Electrical Computer 

The Model 30-103 Electrical Computer, 
designed for rapid solution of as many as 12 
simultaneous linear equations, is described 
in a new bulletin, No. CEC-1802A, issued by 
Consolidated Engineering Corp. "Pasadena, 
Calif. The computer, applicable to many 
fields such as electrical circuit study, 
craft flutter analysis, and statistics, is fast 
and accurate, yet priced within the budget 
of the average laboratory. It has been used 
widely for rapid reduction of mass spectrom- 
eter and infrared spectrophotometer data. 
With circuits designed around simple, well- 
established electrical principles, the 30- 
103 Computer is stable and rugged, capable 
of maintaining consistent accuracy over 
long periods. Its operation is based on the 
iterative method of obtaining a series of in- 
creasingly accurate approximations. 


Axivane Fans 

“Axivane” Fans for cooling air-borne or 
ground-located electronic equipment are 
discussed in a new bulletin, J-612, now availa- 
ble from Joy Mfg. Co., fenry W. Oliver 
Building, Pittsburgh 22, Pa. The bulletin 
includes specifications on vane axial-type 
fans with diameters from 2 to 14in.; capaci 
ties from 20 to 4400 cfm; weights. from 10 
oz to 52 lb; and horsepower from '/e to 
12 hp. Described fans are designed to meet 
such requirements as: spot cooling of local 
high-temperature conditions; heat removal 
from restricted space; and heat removal 
from pressurized or hermetically sealed 
units. Built of cast aluminum or magnesium 
for lightweight, the fans are said to operate 
effectively at high altitudes and at tempera- 
tures aslow as —100F. The entire fan unit 
is mounted inside the duct through which it 
is to force air, is direct-driven by the motor 
around which it is built. The fans are 
offered with either 27 volt d-c motors, or 60 
and 400 cycle a-c motors. Designed to meet 
Air Force and Naval specifications, they can 
also be furnished with totally enclosed or 
explosionproof motors, 








o 
For Further Information 
Write For Booklet 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 





OFFICES and PLANTS ot 
5010 27th St., Long Island City 1, N.Y. 
1810 10th St., Oakland 20, California 


AMALIE RAE CP RITE Ew 





@ Permanently Accurate 





@ Practically Indestructible 
@ Faster—Easier to use 
@ Automatic Release 


@ All Capacities 
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Flexible Metal Hose 

A 32-page illustrated catalog, No. CMH- 
130, on all types of Chicago Metal Hose has 
been released by Flexonics Corp. This 
catalog covers the full range of the company’s 
manutacture in Rex-Weld corrugated flexi 
ble metal hose, Rex-Tube convoluted hose 
types, and Rex- Flex, stainless steel flexible 
metal hose. Complete specification data 
are given. Also covered are coupling types, 
special assemblies, and installation informa 
tion. Copies av ailable from Flexonics C orp., 


1305 South Third Ave., Maywood, III. 


Electric Radiant Panels 

New Chromalox electric radiant panels are 
described in an illustrated 6-page bulletin 
just published by Edwin L. Wiegand Co., 
7646 Thomas Blvd., Pittsburgh 8, Pa. The 
folder explains how this new infrared gener- 
aror can be used for paint baking, curing, 
drying, degreasing, and other operations. 
The panels produce an unvarying radiation 
in a longer ‘‘far-infrared” wave length that is 
efficiently absorbed by all colors of material, 
with negligible reflection even from white 
surfaces. Built-in essentials like (1) fully in- 
sulated alloy infrared element, (2) 5-ply 
thermal insulation, (3) continuous 100-amp 
bus, and (4) its own structural steel frame, 
make it ideally suited to rapid infrared oven 
construction at lowest cost per kilowatt. 
Dimensions, ratings, and intensity controls 
Ask for Bulletin CS-605. 


are also listed. 


| 


No matter what you may face 
in the way of a spraying problem, 


SPRAY NOZZLES...» suites 


Welding Steel Tubing 

“How to Fabricate Welded Steel Tubing,” 
is the title of a new 28-page manual published 
by Armco Steel Corp., Middletown, Ohio. 
The booklet consists of 10 major sections 
Cutting, Deburring, Bending, Swaging, 
Special Tube-End Forming Mac ines, Punch- 
ing and Notching, Drilling, Joining, Clean- 
ing, and Finishing. Each subject is treated 
in a concise, practical manner, with special 
emphasis being given to “how to do it and 
what to do it with.” The booklet is equally 
useful as a reference work to both experienced 
and inexperienced fabricators. 


Magnetic Amplifiers 

The first line of Magamp magnetic amp 
fiers produced by Weatinghoues i is descri 
in a new 18-page booklet. Magnetic a 
fiers are rapidly assuming an important role 
in systems which require reliable, static power 
amplification, With a high ratio of power 
amplification to response time, they assure 
improved control in a wide range of applica- 
tions. In an early section of the booklet, 
a definition of magnetic amplifier terminology 
isgiven. Thisis followed a careful expla- 
nation of the theory of operation. Curves, 
tables, and wiring diagrams are spread pro- 
fusely throughout the sections which deal 
with component parts, applications and 
operating characteristics. For a copy of 
booklet, No. TD-52-600, write Westinghouse 
Electric Corp., Box 2099, Pittsburgh 30, Pa. 


Fastening Handbook 


The new Southco Handbook of Fastening 
Specialties, catalog B-2, contains 22 pages of 
information on industrial fasteners for metal- 
to-metal and metal-to-wood applications. 
Blind Rivets and a variety of door latching 
and fastening devices are illustrated in this 
two-color, spiral-bound book which also 
includes several pages of frequently used 
engineering data. Installation procedure, 
sample applications, and complete dimen- 
sional information are given for all fasteners. 
Available from Southco Div., South Chester 
Corp., Lester, Pa. 


Flexible Couplings 

The Thomas Flexible Coupling Co., Warren, 
Pa., announces availability of its latest 
engineering catalog No. 51 describing its 
full line of all metal flexible couplings for 
power transmission. Couplings are grouped 
and indexed to facilitate quick reference. 
Keyway data, standards for straight and 
tapered bores, as well as ordering instruc- 
tions are included for each group. Stan- 
dard couplings are shown in individual 
sections of the catalog and are followed by a 
special section showing many couplings 
designed for specific purposes with photos of 
typical installations. A wide range of horse- 
power and speeds are covered from smail 
motor couplings to large industrial applica- 
tions and main drives on Diesel locomotives 
and ships. 























If you are up in the air about what to buy 
Come down to earth where the air is dry. 








MURPHY 
AFTERCOOLER 
SYSTEM 





it can be solved quickly and at low 

cost with Spraying Systems Spray Nozzles. 
Two fact-packed catalogs—No. 22, General In- 
dustrial Spray Nozzles, and No. 23, Pneumatic 
Atomizing Nozzles—are yours for the asking. 
They show you all the various types of spray 
nozzles available . explain design and con- ales 
struction . . . and outline spray characteristics the distributing lines. 
such Se Ceara, Mapa of spray and capac- Write for eereteremcend us your layout for free engineering assistance 
ity. Write for your copies today. with special problems. 


SPRAYING SYSTEMS CO. 


ENGINEERS AND MANUFACTURERS 
3265 RANDOLPH STREET BELLWOOD, ILLINOIS 





HAMILTON AFTER «a av) 


The Hamilton Aftercooler System is of the counter current flow design, 
for the apt. —— in cooling compressed air to within a few de- 

Guucait aie water; the cooled air then enters the regular 
urphy Automatic Separator where moisture is 


patented ‘tos 4 a 
the ic Zip Trap and cool dry air is delivered to 








GUNS © PISTOL sre 


A. MURPHY & "CO 


VINE TREET HAMILTON 


WRITE FOR CATALOGS NO. 22 AND NO. neos 
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Machine-Tool Conduit 

A 2-page bulletin covering Chicago metal 
hose machine-tool conduit has been released 
by Flexonics Corp., 1305 South Third Ave., 
Maywood, Ill. This bulletin presents com- 
plete information on CMH _ machine-tool 
conduit and fittings, now finding wide usage 
on automotive plant machinery, chemical 
processing equipment, and in many other 
industries as well as on machine tools. The 
product was especially designed with durable 
steel core and tough Geon cover to protect 
electrical wiring from oil, moisture, fats, 
coolants, greases, and dirt. 


Silicone Rubber 

Designers, purchasing agents, and engi- 
neers will be interested in a new booklet on 
G-E silicone rubber just published by General 
Electric's Chemical Division, Pittsfield, 
Mass. Entitled ““|magineering With G-E 
Silicone Rubber,” the 24-page bulletin 
No. CDS-3, includes comprehensive informa- 
tion on properties, applications, classes, 
and design specifications of G-E. silicone 
rubber. The applications illustrated in the 
booklet clearly show how the unique proper 
ties of G-E silicone rubbber are Cache 
to make better products, improve production 
processes and develop entirely new products. 
These properties include resistance to tem- 
perature extremes, release from sticking, 
inertness, and unusual surface properties. 


Ingersoll-Rand History 

Ingersoll-Rand has published a 36-page 
pocket-size booklet presenting a brief history 
of the company, its plants, and products and 
giving little known facts about the company. 
There are nearly 100 pictures showing Inger- 
soll-Rand’s products at work. Some of 
them are: rock drilling; air and electric 
tools and hoists; air and gas compressors; 
gas and Diesel engines; centrifugal blowers; 
centrifugal and propeller pumps; vacuum 
and condensing equipment; and refrigerat- 
ing units. For copies of this booklet, write 
Ingersoll-Rand, 11 Broadway, New York 4, 
N. Y., and ask for Form 300. 


Pipe and Tubing 


The design, fabrication, and application of 


equipment using stabilized stainless-steel 
tubing, is given in a new data card issued by 
the Tubular Products Div. of The Babcock & 
Wilcox Co., Beaver Falls, Pa. Known as 
bulletin TDC-144, it discusses B & W Croloy 
18-8 Ti (AISI Type 321). Included are 
condensed data on corrosion resistance, creep 
strength, oxidation resistance, mechanical 
properties, machinability, welding charac- 
teristics, heat-treatment, and physical prop- 
erties. "Although popular in its own right, 
this steel recently has become more widely 
used due to the fact that the use of the colum- 
bium stabilized alloy, 18-8 Cb (AISI Type 
347) has been restricted. 


Dust Filter 


A new bulletin, No. 102, describes in 
detail the new Sly Dynaclone dust filter. 
This filter was designed primarily for the 
continuous process iaenetiiee where uniform 
suction at all dust points is essential. It 
gives complete engineering data on this 
equipment, including details of construction, 
principle, and application. Included in 
the bulletin are hints on the engineering of 
dust-control problems, as well as other useful 
engineering aids. A copy of the bulletin 
can be obtained from the W. W. Sly Mfg .tCo., 
Cleveland 2, Ohio. 


Alloy Castings 


A new 48-page publication of interest to 
users and potential users of stainless and 
heat-resistant alloys in cast form is available 
from International Nickel Dept. EZ, New 
York 5, N. Y. Typical compositions regu- 7 
larly produced, with their applications, 
limitations and the types of service for whic 
they are suitable are discussed. Over 175 
photographs illustrate applications of typical 
alloys by industry. Cher rts compare creep 
strength of various alloys, resistance to 
corrosion in certain media, and to oxidation 
at elevated temperatures. Tables of compo- / 
sition list principal Alloy Casting Institute | 
designations as well as certain proprietary 
alloys. 





ery STE 


Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat- 
ing .. . the one-piece panels stay rigid 
and strong—without shimmy or shake 
— because there are no parts to work 
loose. Twisted cross bars provide 
sure footing under the most adverse 
conditions. For complete informa- 
tion, write for Bulletin 2365. 


BLAW-KNOX GRATING 

Industry's first choice for 
* SAFETY © STRENGTH © LONG LIFE 
* LOW UPKEEP © SELF-CLEANING 


Grating Department 

BLAW-KNOX DIVISION of Blaw-Knox Co. 
2105 Farmers Bank Bidg., 

Pittsburgh 22, Pa. 


ELECTROFORGED 


BLAW-KNOX STEEL GRATING 


F wir BLAW- KNOX 
GRATING 
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MODEL 100 HA 
Capacity 100 Lbs. Produces 
Vibrations horizontally. All 
controls in easy reach. 


Nationat Bureau of 
Standards uses four, Mass. Inst. 
of Technology two, Western Electric 13, 


Westinghouse and G.E. 12 each. Basic Equipment 

for YOUR testing laboratory or inspection department. In many plants a 
laboratory initself. Detect excess weight—find structural weak spots. 
For electronic, automatic aircraft, crystal, optical and instrument 
makers, schools and research laboratories. Models to test parts from 


a few ounces to 100 Ibs. 
ment. 


Choice of horizontal or vertical table move- 
Frequencies of 600 to 3600 v. p.m. Auto- 


matically or manvally controlled. Send for Catalog F. 


| 8019 LAWNDALE AVENUE 


ALL AMERICAN 


Tool & Monufocturing Co. 


SKOKIE, ILLINOIS 
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INSUL-MASTIC 









When you want to prevent corrosion 
under difficult conditions . . . to keep 
moisture vapor out of insulation . . . to 
control heat loss and rust with the same 
coating .. . to resurface leaking walls 
. + + you want a coating the durability 
of which has been unquestionably 


proven by industry. Here are five reasons WHY YOU SHOULD SPECIFY 


Superior INSUL-MASTIC Coatings 














Insul-Mastic 442@uUow coatings provide extra long 
term protection. This is due to the superior ingredients 
from which they are manufactured and is attested to by 
Weather-O-Meter tests and actual field applications 
of many years duration. 





J 
Insul-Mastic 442@UW0% coatings with their Gilsonite 


base are practically inert. Therefore, they are resistant 
to almost all acids and alkalis. 


Insul-Mastic 46Q@uow coatings keep surfaces dry. 
The moisture vapor transmission rate is only .01. 
This makes them ideal for vapor-sealing thermal 
insulation. 





Insul-Mastic 442@U0% coatings can withstand tem- 
peratures ranging from —40° F., to + 300° F., without 
cracking or running. 


Insul-Mastic Mupeuor coatings contain an extremely 
high percentage of solids and thus, can generally be 
built up to their specified thickness in a single appli- 
cation ... and, their shrinkage on drying is greatly 
minimized. 








° 
Insul-Mastic Corporation 
OF AMERICA 
1157 OLIVER BUILDING PITTSBURGH 22, PA 
Representatives in Principal Cities 
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Only copyrsex gives you 
all these advantages! 


COPYFLEX sistant 


No installati simply make an 


would get him prints on time! Fe pene 


bk +. 4 3 
@ No or p ] 








Why wait when you can get top-quality prints fast/ 
Simply use a COPYFLEX whiteprinter, which makes 
prints at an average cost of only 2¢ a sq. ft. 


Seconds after your original is inserted, prints come bd 
out flat, stacked and ready for immediate use. 


@ Wider range of sensitized and 
coated papers, cloths and films 


Anyone can operate a COPYFLEX 
machine with a 5-minute explana- 
tion 

Bruning offers a COPYFLEX model for any volume or 


price requirement, plus an unexcelled range of sensi- 
tized papers, acetate-coated papers, cloths and films 
for every application. 








Mail the coupon now for the full story. —_ — — — — CHARLES BRUNING CO., INC. = — — — 
oe Dept. H-102 125 North St. 


BRUNING ) 


Specialists in copying since 1897 sheets or roll stock up to 42 in. 
wide. Lowest priced in its class. 


COPYFLEX 20 haondies cut 
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ANOTHER EXAMPLE OF VERSATILITY 


DRAVO HEATERS DO DOUBLE-DUTY FOR 
FORD MOTOR COMPANY CONSTRUCTION PROJECT 


Construction of the new Ford Motor Company Engine Plant in Cleveland called for 
temporary heating during the winter months of 1950-51 so the building schedule 
could be maintained. Six Dravo Heaters were installed to serve a two-fold purpose: 


COMFORT HEATING—The Dravo 
Heaters maintained a 40° F. temperature 
inside a 405,000 sq. ft. area when outside 
temperatures were 0° F... .- operated or 
hours per day... distributed and recicculat 
heat throughout the working area with a 
maximum air throw. .. eliminated the need 
for salamanders or bonfires to keep workers 
warm, thereby reducing fire hazards. 





PROCESS CURING OF CONCRETE— 


The Dravo Heaters kept the ground from 
freezing so concrete could be poured during 
sub-freezing weather. Heaters helped cure 
concrete quickly . . . were easily moved to 
any location to fit job requirements. 


DRAVO HEATERS OFFER YOU... 


LOW INITIAL COST—users report 30% to 60% savings. 
EASY INSTALLATION—fuel, electrical and exhaust con- 
nections are only requirements . . . no duct work. 

LOW FUEL CONSUMPTION—burns gas or oil . . . readily 
converted . . . direct-fired. 


HEAT—fast warm up... heat starts when heater is 
turned on. 


LISTED-APPROVED— listed by Underwriters’ Laboratories, 
Incorporated .. . approved by American Gas Association 

. . acceptance by Factory Mutual Engineering Division 
of Dravo standardized safety control circuit. 


DRAV 


2. Pe ee OF 2 ee 
PITTSBURGH © ATLANTA © BOSTON © CHICAGO © CINCINNATI 
CLEVELAND © DETROIT ¢ NEW YORK © ST. LOUIS © PHILADELPHIA 
WASHINGTON 
Soles Representotives in Principol Cities 
Manufactured and seld in Canada by Marine industries, Ltd., Sorel, 
Quebec. Export A lates: Lynch, Wilde & Co., Washington 9, D.C. 
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AUTOMATIC CONTROLS—on-off or modulating controls. 
MOBILITY—can easily be moved to any location to suit 
requirements. 

FLEXIBILITY—can be mounted horizontally or vertically 
on ceiling, walls or floor. 

LONG SERVICE LiFE—stainless steel combustion chamber 
eliminates refractory lining. 





Heating Department, Dravo Corporation 
Dravo Building, Fifth and Liberty Avenues 
Pittsburgh 22, Penna. 
! would like more information about Dravo Counterflo Heaters. Please 
send me Bulletin No. VW-523-3 
Nome 





Title 


Address 


SE 
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ICKER$S 


BALANCED VANE TYPE 


HYDRAULIC MOTORS 


SIMPLE DESIGN - RUGGED CONSTRUCTION 

AUTOMATIC WEAR COMPENSATION THROUGHOUT MOTOR LIFE 

ae BALANCE MEANS LONGER LIFE AND LESS MAINTENANCE 
CONTINUOUS DUTY RATINGS TO 26 HP 





(Above) Series 200) Vickers Hy- 
dravlic Motors available .in two 
sizes with flange or foot mounting. 


(At Right) Series 500 Vickers Hy- 
draulic. Motors avaitable in two 
sizes with flange or foot mounting. 


COMPACT - LOW WEIGHT 
EXCLUSIVE "ROCKING BEAM” CONSTRUCTION 
DYNAMIC BALANCE AND QUIET OPERATION 


COMPANIONS TO VICKERS BALANCED VANE TYPE PUMPS 


Two series of Vickers Balanced Vane Type MickeERs 

Hydroulic Motors are now in production. They ICKE R$ Incorporated 
‘ offer many advantages for the economical and DIVISION OF THE SPERRY CORPORATION 

application of variable speed rotary 1500 OAKMAN BLVD. + DETROIT 32, MICH. 

mechanical power to machine tools, industrial Engineering Offices: ATLANTA + 

machinery and mobile equipment. Some of their oe ge 

important features are mentioned above; for 

further information get in touch with your 


nearest Vickers Application Engineering Office. ENGINEERS AND BUILDERS OF OIL 


Write for NEW Bulletin M-5102 HYDRAULIC EQUIPMENT SINCE 1921 
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The new Du Mont 304-A, 


succeeding the world-famous 


304-H, 


is more than simply a new instrument — 
more than a new combination of established circuits. 
It represents a significant development in the science of instrumentation. 
The Type 304-A is a true electronic voltmeter. This reflects a new 


in oscillogr: 
concept 
qualitative instrument have been preserved and augme: 


aphy. Every feature of the Type 304-A has been evaluated with this 
ind. All of the features that made the Type H so valuable as a 
to enable not only 





qualitative analyses, but rapid, accurate q ive amplitud 


ement as well. 


The novel amplitude calibrating system of the Type 304-A permits signal 
measurements from the screen directly in volts. Unlike electro-mechanical devices, 
the new Type 304-A is not restricted to measurement of sinusoidal signals — or peak-to-peak 
values of voltage. The Type 304-A may be used to measure any amplitude 


portion of signals within its performance specifications. 


SPECIFICATIONS: 


CATHODE-RAY TUBE — New Fiat-Face Type SADP- 

ACCELERATING POTENTIAL — 3000 volts. 

Y-AXIS: Deflection Factor — Through amplifier, 0.1 p-p volts FULL 
SCALE (equivalent to 0.025 p-p volt/inch). Direct, 32-39 p-p volts/inch. 
requency Response — Direct coupling: flat to 0. Down not more than 
10% at 100,000 cps. Capacitive Coupling; down not more than 10% at 
10 and 100,000 cps. Down not more than 50% at 300,000 cps. Prov 
for balanced input on 0.1 VOLT-FULL-SCALE range. 
Undisterted Deflection — More than 4 inches. 
Expansion — Equivalent to 20 inches. 
Input | — Amplifier: (single ended) 2 megohms 50 ypf; (bal- 
anced) 2 megohms, 35 yyf. Direct: (single ended) 1.5 megohms, 20 ppf; 
(balanced) *3 megohms, 20 pmf. 

X-AXIS: Deflection Factor — Through amplifier, 0.3 p-p volt/in. Direct, 
40-50 p-p volt/in. 
requency Response — Direct coupling: flat to 0. Down not more than 
10% at 100,000 cps; down not more than 50% at 300,000 cps. Capacitive 
coupling: Down not more than 10% at 10 and 100,000 cps. Down not 
more than 50% at 300,000 cps. 
Undistorted Detiection — More than 4 inches. 
Expansion equivalent to 30 inches. 
input impedance — Amplifier: 2.2 megohms, 50 yy. Direct: (single 
ended) 1.5 megohms, 20 yyf; (balanced) 3 megohms, 20 pf. 

LINEAR SWEEPS: Sweep Frequency — Recurrent and driven sweeps con- 
tinuously variable from 2 to 30,000 cps. Maximum sweep-writing-rate, 
1”/psec. Provision for sweeps of extra-long duration; 42 sec. of sweep 
obtained for each microfarad of external capacitance. 
Synchronization — from signal of either polarity. 
Syne Limiting — on both driven and recurrent sweeps. 

VOLTAGE MEASUREMENT — Squarewave standard applied for calibration 
by front panel push button. 
veoeus Ra : VOLTS FULL SCALE, 0 to 0.1, 1, 10, 100 volts. 
MULTIPLIER: x! to x10 


Overall Accuracy: 5% 

INTENSITY MODULATION — 15 volts blanks beam at normal intensity 
settings. 

CALIBRATED SCALE — Variable illumination. Numbered calibrations for 
amplitude measurement. 

PRIMARY POWER — 115 or 230 volts. 50-400 cps. 110 watts. 

PHYSICAL CHARACTERISTICS — Metal cabinet with erey wrinkle finish. 
Dimensions: height 13'2”, width 814", depth 19”. Weight 50 Ibs. 





CALIBRATING the Type 304-A 
is as simple and easy as zeroing a 
vacuum-tube voltmeter. Depress- 
ing the CALIBRATOR push but- 
ton on the front panel applies a 
square wave signal of Tg = = 4 
0.1 p-p volt to the amplifier. The 
MULTIPLIER control is then 
adjusted for full scale deflection 
(4 inches) so that the peaks are 
at 0 and 100. Amplitude may now 
be read directly from the scale 
where four inches vertically indi- 
cate 0.1, 1, 10, or 100 volts, as 
determined by VOLTS FULL 
SCALE selector. Depressing the 
CALIBRATOR push button 
again, returns signal applied to 
Y-input terminals to the screen. 


The MULTIPLIER control also 
permits calibration of the scale to 
other values. For, say, 200 volts- 
full-scale, the MULTIPLIER 
control is adjusted near 2 so peaks 
of squarewave are at zero and 50 
on the scale. Amplitude may now 
be measured directly in volts 
simply by multiplying the scale 
reading by the setting of the MUL- 
TIPLIER control (2) and the 
VOLTS FULL SCALE setting 
(100). Use of the MULTIPLIER 
control extends the range of the 
Type 304-A to 1000 volts-full- 


oe DOMESTIC PRICE *3GGe°" 


ALLEM B. DU MONT LABORATORIES, INC., INSTRUMENT DIVISION -1500 MAIN AVENUE, CLIFTON, NEW JERSEY 
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Inco High Temperature Research Note: 





CARBURIZATION 


.--and its effect on metals at high temperatures 


IN chemical processing, petroleum 
refining, steam power generation 
and other work at high tempera- 
tures, metals are often exposed to 
atmospheres that may have un- 


suspected corrosive effects. 


Common soot, itself, can seriously 
damage the usefulness of some heat- 
resisting alloys. When carbon dif- 
fuses into the grain boundaries, it 


embrittles the metal. 


Under the microscope, this specimen 
reveals the reason why a carburizing 
box broke after 2200 hours of service 
at 1860° F. The thick black lines are the 
hard carbides which intruded along the 
grain boundaries and oxidized, causing 
embrittlement of the metal. 

From INCO Research Laboratory, Case 
Report No. 5082.1. 
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This is one form of destruction 


that can be caused by carburization. 


It may be a tolerable condition in 
some applications. Where the metal 
is subjected to impacts or sudden 
temperature changes, however, car- 
burization can be the reason for 


premature failure. 


The susceptibility of an alloy to 
damage by carburization seems to 
depend on the relative amounts of 
iron, chromium and nickel in the 
alloy. Nickel resists carburization. 
As a result, nickel-base alloys show 
excellent resistance to this form of 


high temperature corrosion. 


There are some additions to this 


general observation: 


For example, high chromium 
steels with a ferritic structure do 
give good resistance to carbide for- 
mation. The practical limit on their 
usefulness, however, is the loss of 
strength they suffer at temperatures 
above 1300° F. 


With exceptions like this in mind 
it is apparent why a considerable 
background of information is neces- 
sary to predict the performance of 
alloys at high temperatures. 


That is why INCO’S metallurgists 
are continually investigating the be- 
havior of alloys in the field and in 
research laboratories at Bayonne, 
N. J., and Huntington, West Va., to 
make more of this information 
available to industry through Inco’s 


EMBLEM OF SERVICE 


High Temperature Engineering 
Service. 


Their creep and rupture tests at 
temperatures as high as 2100° F. 
supply data on the strength proper- 
ties of high nickel alloys. Their 
studies of corrosive attack by vari- 
ous hot atmospheres, fused salts and 
molten metals provide the type of 
information that helps industry to 
select more suitable, longer-lasting 
materials for various high tempera- 
ture applications. 


When high temperature perform- 


ance is a problem to you (or when 
you expect it to be), Inco High 
Temperature Engineers may have 


the answer for you. They have de- 


vised a special High Temperature 
Work Sheet on which you can set 
down your problem. Write for your 


copy now. 


for your copy 

of this new High 
Temperature Work Sheet; 

it simplifies gathering the full 
story of your problem. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Octoser, 1952 - 75 


Pe LR ae CPOE ADR 











atic control problems 


for, 5) / ears 


Take one part of the fantastic, mix thoroughly 

with Ford’s engineering and production ability, and ° 
you've got the answer to another “impossible” 

automatic control problem. That has been the 

sum and substance of the Ford Instrument Company 


We've 





since 1915. 


Stabilizing a gun on a bouncing tank or a ship’s 
plunging deck; governing the unique movement of 
a torpedo; keeping a pilot informed of his 
whereabouts at all times and in all weather — 

Ford found the answer! 


From the more than 16 acres of floor space that 
make up the engineering and production facilities 
of the Ford Instrument Company, come the 
mechanical, hydraulic, electro-mechanical and 


Knowing your whereabouts 
under all circumstances 






electronic instruments that bring us our 


Stabilizing the guns 
on teuncing tents “tomorrows” today! Research, development, 
~, design and production are being applied to control 


problems of both Industry and the Military. 






FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 








An opportunity for 
able engineers 


Build a future for yourself as 
an engineer at Ford. If you 
qualify there's a lifetime 
opportunity on automatic 
equipment design with the 
top name in automatic con- 
trol. Write for our informa- 
tive, illustrated brochure. 





Directing torpedoes against surface craft 


76 - Ocroper, 1952 MeEcHANICAL ENGINEERING 














You can count on a Sylphon Seal to “leak- 
proof” a rotating shaft—seal it against seepage of 
gases or liquids. And do the job as you want it 
done. For Sylphon Seals are designed and engineered 
on order, exactly to your specific requirements. 

Pictured here are typical examples of Sylphon 
Seals. They can be made to withstand pressures up 
to hundreds of pounds. They reduce friction—save 
power—minimize shaft wear. 

Uses are many—hydraulic transmissions, refriger- 
ation or air compressors, speed reducers, pumps, 
washing machines and other units. Size range is 
wide. Write for helpful engineering service. Ask 
for Catalog TK-825. 


Examining surface of Sylphon Seals by means of optical flats, to 
make sure surfaces are flat and smooth. 


Tamperature Cntrols « CBalllows Davices « CBallows Cssamblleas 
pFULTON SYLPHOR 


ROBERTSHAW-FULTON CONTROLS CO.. KNOXVILLE 4 TENN. 


’ 


FIRST WITH BELLOWS 


Canadian Representatives, Darling Brothers, Montreal 
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atic Packaging: 


Pneum 


Closure and Glue-Tite 


Wrapping Machines 


1 For added protection 
this Pneumatic Scale Corp., Ltd. 
automatic machine applies a glue-tight wrapping. 


@ High speed automatic packaging equip- ing performance. Their flexibility of applica- 
ment makes possible the economical and safe tion helps si lify the machinery design. The 
distribution of many products from source to cooperation of the Diamond Engineering Staff 
ultimate user. is available at all times. 


It is significant that on the finest types of DIAMOND CHAIN COMPANY, Inc. 


specialized equipment of this kind made during 
the past half century, Diamond Roller Chains esr este me pee gua 


have been selected for constantly increasing 
numbers of applications. Offices and Distributors in All Principal Cities 


Their precision and long-life dependability Rater tp the Anse’ sastion 
help materially in assuring aoibiedene ree operat- the Kecding CHAINS or CHAINS-ROLLER 


= . S wy OLLER 
(Oo) A = DIAMO HAINS 
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100,000 GALLONS OF SAFETY 


Posey Iron Works twin-tan 
prominent public utility. 


72” diameter headers for water intake lines” 
fabricated throughout in our shops. 


& 


he Posey Iron tank illustrated provides 100,000 

gallons of safe storage because forty-two years of 
experience went into its fabrication. And the real safety 
factor in any tank is the sum of its maker’s experience .. . 
skill . . . facilities . . . and shop practices. 

Here are a few of the advantages offered tank users by 
Posey Iron’s knowledge . . . know-how . . . modernized 
plant . . . and sound practices: 

1. Correct size and type of tank is determined by con- 
sultation with Posey Iron executives. 

2. Posey Iron has the facilities to solve problems of 
specialized fabrication . . . design . . . or maintenance. Tank 

3. Posey Iron can help you determine the correct alloys e 
when corrosive mgterials must be handled. @ Stacks @ Digesters 

Talk over your steel plate requirements with the Posey © Pipe @ Pressure Vessels 


Iron Works — where there is forty-two years of sound 
experience at your service. @ General Steel Plate Construction 





Alloy Steel Pipe awaiting shipment from the 
Posey Iron Works. 


Established Since 1910 New York Office: Graybar Bidg. 


POSEY IRON WORKS, INC. 


LANCASTER, PENNSYLVANIA 


DIVISIONS: BRICK MACHINERY FOUNDRY INDUSTRIAL HEATING 
IROQUOIS SHIPBUILDING STEEL PLATE 
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Want a look 
at the overalls picture ? 


When we build the equipment you sell, we figure the Overalls Factor 
to be mighty important. 

That’s why there are always overalls in the Carrier picture. In all de- 
partments from drafting room to production line, there are men who 
have that certain “know-how” they got by working with equipment in a 
variety of applications. 

It’s only with their experience behind us that we can design and manu- 
facture equipment that’s going to do the job for your customers . . . that can 
be easily installed and serviced by you. 

That’s what makes the Carrier line so exceptional. It’s a family of 
products built with you in mind .. . a family of products matched in size, 
performance and quality to put the most flexible air conditioning tools in 
your hands. 

For instance . . . for small or medium size buildings there's a choice of 
systems to meet your needs. There’s the Carrier low-pressure Weathermaster 
duct system with its volume control for individual rooms. And, for air 
conditioning the larger open spaces of multi-room buildings, such as meeting 
and assembly rooms, stores, restaurants and the like, there’s the Carrier 
System and Zoning Weathermakers — each sectionalized to be fitted into 
your requirements for both comfort and industrial air conditioning. Carrier 


Corporation, Syracuse 1, New York. 








REFRIGERATING COMPRESSORS DUCT WEATHERMASTER SYSTEM WEATHERMAKERS 
EVAPORATIVE CONDENSERS COLD DIFFUSERS ZONING WEATHERMAKERS 
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ENGINEERED 
To Permit High Rates of Flow With 


Remarkably Low Pressure Drop 


*P- STRAINERS 


IMMEASURABLY IMPROVE 
esata: ees THE HANDLING OF FLUIDS 


(OIL, CHEMICALS, WATER) 


THROUGH PIPE LINES 


Now, a reduction of pressure loss can be 
obtained by the installation of Zurn 
Engineered Strainers. Design improved 
for correct circularity, smooth inner 
walls combined with correctly sized and 
perforated baskets reduce pressure loss 
and afford maximum protection for all 
types of mechanical units connected with 
pipe lines. 








Lo NR MR 8 ERC OD ETE ARMAMENT I. SANE 


Zurn Strainers, are held to close manu- 

facturing tolerances for materials, shape, 

and dimensions assuring the utmost in 

strength and safety. Zurn Strainer appli- 

cations include fluid handling lines for 

lubricating and fuel oil, and oil during 

the refining process; a wide range of 

Aone ee chemicals produced and used by the 

ty js | various process industries; public utility 

' power plants; power stations; industrial 

plants; municipal water systems; ships 

a and high temperature, high pressure in- 
Pi eg gy ate Smt stallations. Zurn Fluid Handling Engi- 
neers are available for consultation on 


previously unpublished 
pressure drop data. your fluid handling problems, 








J. A. ZURN MFG. CO. 
industrial Division; Erie, Pa., U. $. A. 
Please send me Pipe Line Strainer Manual No. 952 





5a. ZURN mec. co. 


INDUSTRIAL DIVISION ¢ ERIE, PA.,U. S. A. 
In Canada: Canadian Zurn Engineering itd., M 1, P.O 

















State 
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“ENGINEERS” 


WANK AOU) PES 


Spur 


i. a recent survey conducted by DESIGN NEWS Magazine, 
trade publication for the design-engineering field, 705 design en- 
gineers were asked to list the gear manufacturers they would 
Helical consider when specifying or buying special gears. Of the 

; several hundred gear manufacturers in the United States, 
Worm The Cincinnati Gear Company was among the first fire most 

: often mentioned in all categories—and second among firms 
Herringbone producing custom made gears exclusively. And when you realize 
that these “first five’ firms received over 50 percent of all the 
mentions, the results become even more impressive. The 

* Coniflex Bevel Cincinnati Gear Company actually received many, many times 
: the number of mentions given many other firms having 

Spiral Bevel considerably larger production capacities. Such popularity and 
_ industry-wide acceptance can only be the result of the constant 
Spline Shaft striving for perfection that has marked The Cincinnati Gear 
Company's long history—a history of custom craftsmanship of 
quality gears since 1907. To those design engineers who named 
The Cincinnati Gear Company in the DESIGN NEWS 
survey—as well as in their orders and specifications—our 
thanks! And to those design engineers who are unfamiliar with 
our company or our product—we invite your inquiry. 





Internal 





*Reg. U.S. Pat. Off. 





“| CINE INNATI GEAR 
2 








——<$—$——___— 





a 


“gears... Good Gears Onli THE CINCINNATI GEAR COMPANY 


Wooster Pike and Mariemont Ave. ¢ Cincinnati 27, Ohio 


« 
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REPLACING A HUB ON A GEAR... Roll- 
pin, self-retained in shaft, is simply 
snapped into molded slot to position 
sintered gear. This application, by 
Ditto Inc., effects major savings in as- 
sembly. Rollpin’s high shear. strength 
is particularly valuable here. 


eee eee ee ee Ee ee Ee ee 


REPLACING A SET SCREW . . . Paper 
feed rollers are quickly, economically 
pinned to shaft by Rollpins in this of- 
fice machine made by Ditto Inc. Flush 
fit affords neat appearance . . . spring 
tension assures positive, permanent 
positioning of rollers. 





REPLAC'NG A MACHINED PIN . . . [n the 
lubrication pump assembly of the 
Cummins HR-400 diesel engine, two 
Rollpins are used as positioning dow- 
els. Rollpins are self-retaining in pro- 
duction-drilled holes . . . quick to as- 
semble and easy to remove. 


REPLACING A Rivet. . . Rollpin serves 
as guide shaft for spring-loaded elec- 
trical interlock contacts. The Square 
D Company reports that rivet failure 
previously occurred at the clinched 
end under normal operating impact 
and vibration. 


6 more examples of 
assembly-time saving with AO 


Rollpins are slotted, tubular steel, pressed-fit 
pins with chamfered ends. They drive easily 
into holes drilled to normal tolerances, com- 
pressing as driven. Reaming, tapering, extra 


assembly steps are eliminated. 


Rollpins are 


locked in place by the constant pressure they 


exert against hole walls. Inserted with an au- 
tomatic press or by hand, Rollpins are readily 
removable with a drift or pin punch—and re- 


usable again and again. 


Elastic Stop Nuts with the famous red collar 


are another ESNA® product 
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REPLACING A HEADED PIN . . . In this 
hinge pin application, Rollpin is sim- 
ply and inexpensively driven in place, 
greatly reducing assembly costs. Con- 
stant spring tension holds Rollpin 
firmly in place .. . eliminates loosen- 
ing of hinge due to wear. 


ee ee ee ee ae ee ae ae ee ae ee oe ae 


REPLACING A BOLT AND NUT... Rollpins 
act as fasteners and pivots for the link- 
ages in this Miller Electric Welder. 
Rollpins may be used with a free fit 
in outer or inside members depending 
upon product design requirements. 





FOR DESIGN INFORMATION—fill out and mail our cou- 
pon. If your plans include applications similar to those on 
this page—or clevis pins, keys, taper pins or stop pins—you 
can’t afford to be without details on how much faster and 
cheaper Rollpin can do the job. 


Ps a eae eee Sa 


Dept. R6-1011 Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 

Please send me the following free information 

on ESNA self-locking fasteners: 


C Rolipin bulletin and sample Rollpins | AN-ESNA conversion chart 


[) Elastic Stop Nut Bulletin 


I 

I 

I 

| 

C) Here is a drawing of our product. l 
What fastener do you recommend? I 
| 

| 

I 

| 

! 
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Photographic intermediates are produced 
without a negative step or darkroom han- 
dling with revolutionary Kodagraph Auto- 
positive Papers, Cloth, Film. Simply expose 


ma blueprint or direct-process machine; de- 


velop in standard photographic solutions. 


Yip 
rs i 
* 2 ,, - 


f + 
Low-cost insurance. By using Koda- 
graph Autopositive Paper intermediates 
for print production and reference work, 
valuable original drawings are protected 
against wear and tear. And this cuts re- 


7 a 
A 4 

wf 

. x 
a 


2.- 


drafting costs. 


“Unprintables” reclaimed. Kodagraph 
Autopositive Paper drops out stains, creases 
. Strengthens weak line detail . . . gives 
you intermediates with dense photographic 
black lines on a clean, evenly translucent 
base. And sparkling subsequent prints. 


In thousands of engin 


.+.. important advantages like these with 


atures combined in improved Koda- 
pph Reproduction Cloths. They produce 
rmediates which are extremely durable 
highly translucent easy to correct. 
Unwanted details can be removed with a 


pene il eraser; surface retains its tooth. 


Time and dollars are saved in mak- 
ing contact photocopies with Koda- 
graph Contact Papers and Cloth because 
of their latitude and uniformity. Spar- 
kling results are obtained without split- 
second timing . . . trial-and-error testing. 


Know the complete Kodagraph line—save dollars every day! 


For use in your blueprint or direct-process 

machine . . . or vacuum frame. 

@ Kodagraph Autopositive Paper Extra Thin 
the low-cost photographic intermediate 

paper for all purpose use 

@ Kodagraph Autopositive Paper Translu- 

cent more translucent, faster “print-back” 

speed 

@ Kodagraph Autopositive Cloth for ex- 

tremely durable, highly translucent photo- 

graphic intermediates 

@ Ko 


highest 


qyraph Autopositive Film for 
ility intermediates, very fast print- 
back speeds. 

@ Kodagraph Repro-Negative Paper for 
positive inte rmediates direc tly from negative 
prints 

For use in your contact photocopy machine 

@ Kedagraph Contact Paper Standard... 


for general reference prints. 


@ Kodagraph Contact Paper Extra Thin... 
for translucent intermediates. 

@ Kodagraph Contact Fine-Line Paper... 
for extra-sharp, crisp photocopies of fine de- 
tail, printed halftones, poor drawings. 

@ Kodagraph Contact Cloth... for durable, 
highly translucent intermediates. 


For use in your enlarging equipment 
@ Kodagraph Fast Projection Paper . . . for 
faster printing under low illumination. 
@ Kodagraph Projection Paper . . . for print- 
ing under comparatively bright workroom 
light. 
(Both available in variety of stocks for every need.) 


@ Kodagraph Projection Cloth . . . for ex- 
tremely durable, highly translucent interme- 
diates. 

For Microfilming 
Kodagraph Micro-File Machines, Film Read- 
ers, Enlarger, Micro-File and Print Film. 


No deterioration in the files. Kodagraph 
intermediates are “photo-lasting” in the files 
... Will not fade or become brittle . . . can 
always be counted on to produce sharp and 
clear blueprints or direct-process prints as 
needed. 


4 Valuable Booklets 
Now Available 


. . . Kodagraph Micro- 
‘ile Equipment”. . . full de- 
tails on the versatile line of 
microfilming equipment 
which is designed for plants 
of every size. 


Free ... “Modern Drawing 
and Document Reproduc- 
tion” gives details on com- 
plete line of Kodagraph Re- 
production Materials, which 
you or your local blueprinter 
can process quickly and eco- 
nomically. 





chines, equipment, etc., are pasted in position 
on a print of the proposed layout, to which new 
detail is then added. From this opaque original, 
a printing “master” is produced on Kodagraph 
Autopositive Paper. 


eering departments 


Kodagraph Reproduction Materials and Equipment 


Protection is increased .. . filing space cut 
98% with Kodagraph Micro-File Machines, 
designed for engineering departments of every 
size. Drawings and documents are recorded on 
Kodagraph Micro-File Film instantaneously. .. 
for a fraction of a cent apiece. 


. “New Short Cuts and 
interesting case 


Free 
Savings”. . 
histories show how industrial 
plants of every size are saving 
with Kodagraph Autopositive 
Paper. 


Kodagraph Data Book — 
Price, 50 cents .. . 72 pages 
of helpful, detailed informa- 
tion about Kodagraph Prod- 
ucts; recommendations for 
exposure, processing, storage. 
How to get best results with 
different types of equipment. 


Positive copies of blueprints are no 
longer a problem. You can get fast-print- 
ing, positive photographic intermediates 
directly from biueprints or other negative 
prints with Kodagraph Repro-Negative 
Paper—another “roomlight” material. 


Fast, convenient film reference. Koda- 
graph Film Readers enable you to view 
your film records at ideal enlargement 
size . . . see every detail sharp and clear. 
And you can locate any record on the 
film roll in a matter of seconds. 


EASTMAN KODAK COMPANY 


Printed half-tone and line illustra 
tions reproduced at low cost. Just print 
on high-contrast Kodagraph Autoposi- 
tive Film...and you have a “master” 
that includes every detail . . . and w 
turn out quantity prints at top spee: 


a ~*~ > 


High-quality enlargements of 
film or other reduced-scale negativeg are 
obtained with Kodagraph Projedtion 
Papers and Cloth, created for use With 
enlargers, projection printers, pro®ess 
cameras. 


Industrial Photographic Division, Rochester 4, New York 


Gentlemen: Please send me free copies of 


0 “New Short Cuts and Savings” 0 “Modern Drawing and Document 


rs 


Reproduction” © “Kodagraph Micro-File Equipment.” 


0 And a copy of the Kodagraph Data Book . . . 50 cents enclosed. 


Name 


Company _—— 


Street 


City 


Position 
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Nordstrom Hypreseal valves ot Midwestern border control station. 








Nordstrom volves and Rockwell regulators in Illinois Station. station—another 100 per cent Rock well-Nordstrom valve 





Nordstrom Valves Excel 


Town Border control and regulating stations dif- 
fer in design, but regardless of local conditions 
there’s a Rockwell-built Nordstrom valve for 
every service, pressure and piping arrangement. 

From gas well through transmission and dis- 
tribution lines to consumer, lubricant-sealed 
Nordstroms with self-energizing Hypermatic 
lubricant mean sure, trouble-free, low cost 
control at every step. 


Heres Why Nordstrom Vokes Are Bes lr AU Gas Serces 


1. LUBRICANT SEALED 


Nordstrom's internal lubrication 
system spreads a film of plastic 
lubricant around seats to prevent 
leakage, protect seating surfaces 
against line gases, and insure 
easy operation. 


2. OPEN OR CLOSE WITH A QUARTER TURN 


Turn a Nordstrom 90 degrees and 
it's completely closed. There's no \ gst 
em (fF 
guesswork. In an emergency, a Sis a | 
Nordstrom closes in about one-tenth |/\"« Ve 4 
ys WV ) } 
MA. - YW 


the time of an ordinary valve. 


3. HYPERMATIC SELF-LUBRICATION 


Exclusive Nordstrom Hypermatic 
lubricant stores its own energy to 
maintain constant lubrication 
indefinitely, keeping ports sealed 
and plug hydraulically lubricated 
for easy turning. 


4. STREAMLINED FLOW PASSAGES 


There are no recesses or crevices 
in which sediment might build up 
and no pressure-robbing cavities. / 


5. REPACKABLE UNDER PRESSURE 


The Nordstrom Hypreseal valve 
can be safely 'repacked under any 
Pressure or in any position. This 
feature eliminates costly facility 


shut downs. J ale 
\4 


a 


me 


6. MOST COMPACT 


You save space and weight with 
compact Nordstrom valves. No 
protruding stems, yokes or bonnets, 
no exposed threads to corrode, no 
deep underhanging body. Nordstrom 


valves need little more space 
Nordstrom valve 


than the line flanges. 1% 
= J 
RE 7 
literature to 


Rockwell Manufacturing Company, 
400 N. Lexington Ave., Pittsburgh 8, Pa. 


Write for 





Why is a blueprint 


BLUEPRINT PAPER 
EXPOSED TO LIGHT 


Simplified diagram of enlarged cross 
section of blueprint paper shows surface 
particles of the coating being struck by 
fiche. The coating, which is pale in 
color, contains two soluble ferric salts: 
a cyanide complex and an organic acid. 
Light reduces some of the ferric to fer- 
rous ions in the exposed areas, pro- 
ducing a mixture of both. Opaque lines 
in a superimposed drawing prevent the 
light from reaching the coating beneath, 
as shown by the black bar in the center. 
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In the presence of water, the ferrous 
ions in the exposed areas react with the 
cyanide complex to form a ferrous- 
ferricyanide, which is Prussian Blue. 
(Th « the famous blue pigment, 
insoluble in water, discovered in Berlin 
in 1704.) The areas that were shielded 
from light contain only the origina 
soluble salts. These are washed away 
by the water, exposing the white paper 
beneath. The print then has white lines 
on a blue ba 


OVEREXPOSED PAPER 


Contrary to ordinary photographic pro- 
cesses, moderate overexposure of a blue- 
print has two good effects. !t permits 
light to penetrate beneath the surface 
of the coating and thus to act in depth. 
It also reduces more of the surface salts 
from the ferric to ferrous conditic 
cluding the cyanide complex. But car- 
ried to an extreme, Ov erex posure causes 
light to penetrate the opaque lines of 
a drawing with a resultant loss of 
contrast in the developed print. 
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When a moderately overexposed print 
is immersed in water, the ion mixtures 
react together. However, the colorless 
ferrous compounds that are formed on 
the surface of the coating cover up the 
layers beneath, and tend to hide the 
Prussian Blue color which has formed 
in the bottom layers. The print, at this 
stage, will have a grayish cast without 
full contrast. 


Nearly every blueprinter, after washing 
the prints, immerses them in a solution 
of potassium dichromate, or peroxide. 
These are oxidizing agents that reverse 
the effect of tod much light, changing a 
proportion of the ferrous ions back to 
ferric ions. In this way, with the help 
of overexposure, the entire thickness of 
the coating can be made effective in 
forming Prussian Blue. A deep, rich 


blue, contrasty print results. 


@ As one of the oldest reproduction processes, blueprinting 
has undergone little development until recent years. CHAL- 
LENGE* blueprint papers embody every valuable advance 
made in this time and, in addition, are produced with the extra 
skill and care that go into all K&E products. The presence of 
more colloidal Prussian Blue, plus a pre-cpating process, enable 
CHALLENGE papers to provide more vivid white lines against 
a background of deeper, more intense blue. 

Other outstanding K&E reproduction materials include 
HELIOSf dry developing diazo papers, cloths and films; ON YX* 
moist developing diazo papers; MADURO? brownprint papers 
and cloths; DUPROf{ reproduction tracing cloth; and PHO- 
TACTT reproduction papers, cloths and films. Ask your K&E 
Distributor or Branch for full information on what these 
various K&E reproduction materials can do for you. 


*Trade Mark trode Mork® 
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For new ease in measuring straight, curved” 
or irregular lines on maps, plans and charts 
use one of these precision built Plan and 
Map Measures. You can take off quantities 
with them and, with the models calibrated 
to 4" or Ye scale, you can read distances | 
directly in feet. Instantly re-set to zero by” 
pressing the stem. 





mene 


0 OL MAP LORS IE 


A triangle that gives you oa straight edge 
that can be set ot any angle! The TRI- 
TRACTOR", basically a right triangle, also 
has a protractor element calibrated in half 
degrees. its hypotenuse can be fixed at any 
desired angle with respect to the base line. 
Made of transparent plastic. Comes with 8” 
or 10” base. 


Octoser, 1952 - 89 








Williams’ Titan Crusher 
served by custom-built 
Farval centralized system 


HE lubrication problem was this: How to keep the 

rotating spindle bearings on the novel crusher (at 
right) working dependably and efficiently in an im- 
portant ore preparation plant. 

The plant engineers knew that pulverizing and crush- 
ing stubborn flint-like ore creates tremendous bearing 
pressures and that meant that constant lubrication care 
was a must. They also knew that getting a lubrication 
system Onto a rotating portion of a machine had always 
presented a ticklish problem. Yet, to stop the machine 
for guess-and-by-gosh hand oiling meant production 
hours wasted and, at best, a hit-or-miss lubrication job. 


To cope with the special problems presented by this 
ore crusher, Farval engineers were called in and soon 
came up with a modern custom-built solution for lubri- 
cating constantly moving bearings. In a unique rotating 
connection and by means of tough, flexible hoses and 
a reversing element, the Farval Centralized Lubrication 
System was tailored to body-fit the gyrating portions 
of the crusher, This practical approach to machine pre- 
ventive maintenance saves time and men, saves lubrica- 
tion (as high as 75%) and most important, increases 
production. 


Farval has proven itself in 25 years of service to indus- 
try. It is the original Dualine system of centralized 
lubrication. The Farval valve has only two moving parts 
—is simple, sure and foolproof, without springs, ball- 
checks or pinhole ports to cause trouble. Through its 
wide valve ports and full hydraulic operation, Farval 
unfailingly delivers grease or oil to each bearing—as 
much as you want—as often as desired. Indicators at 
every bearing show that each valve has functioned. 


In or near your city, there is a Farval engineer ready 
to serve you with your special or conventional lubrica- 
tion problems. Write now for Bulletin 25 and a full 
description of the Farval system at work. The Farval 
Corporation, 3264 E. 80th St., Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm and Gear Company, 
Industrial Worm Gearing. In Canada: Peacock Bros. Ltd. 


ARMA L 


o> 
~" 
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FARVAL— Studies in 


Centralized Lubrication 


4 No. 135 


KEYS TO ADEQUATE LUBRICATION = Whenever you 
see the sign of Farval—the familiar valve manifolds, 
dual lubricant lines and central pumping station— 
you know a machine is being properly lubricated. 
Farval manually operated and automatic systems 
protect millions of industrial bearings. 


Mlastration by courtesy of Willams Patent Crusher and Pulverizer Ce. 
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Here is a new, four-page publi- 
cation which tells of the latest 
developments in the design and 
application of gears, speed reduc- 
ers, speed increasers and marine pro- 
pulsion gearing. It is written for men 
in charge of the purchase, specifica- 
tion, maintenance or operation of this 
type of equipment. 

The first and second issues are now 
available for distribution. Future issues 
will appear as we gather material of suffi- 
cient interest to warrant publication. We 
have no set publication schedule. 

If you would like your name placed on our 
mailing list to receive EQUIPMENT NEWS, 
just fill out the coupon and mail it today. You 
will receive a FREE copy of each issue as it 
comes off the press. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, 
Detroit, Chicago, Memphi lis, Portland (Oregon), 
Los Angeles, a, Salt Lake City, Tulsa, Houston, New Orleans 








MBcHANICAL ENGINEERING 


3 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 
Please send me, without cost or obligation, copies of the 


first two issves of EQUIPMENT NEWS and place my name 
on your mailing list to receive future issues. 
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GARLOCK 


with FINGER SPRINGS 
or GARTER SPRINGS 


FOR EVERY BEARING APPLICATION 


Right: FINGER SPRING 

The finger spring, perfected by Garlock, is very 
flexible. Each finger delivers independently a light 
yet active pressure to the lip of the sealing mem- 
ber. The result is a constant and responsive shaft- 
contact around the entire periphery of the 
sealing lip. 








Below: GARTER SPRING 

The conventional type spring used in many types 
of oil seals. This spring is available in several 
Kiozure models in which are also incorporated 
the same accurately molded synthetic rubber seal- 
ing member and precision-formed metal case that 


are used in all Garlock K.LozurE models. USE GARLOCK KLOZURES 
Ww 





There’s a service-tested KLozurE model with your choice 
of spring for every bearing application. These superior oil 
seals are produced in a wide range of sizes including Metric 
to fit standard International millimeter ball and roller bear- 
ing housings. Prolong the life of your bearings—protect 
them with Garlock Kiozure Oil Seals. 





Write today for Klozure Catalog No. 10. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 

In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 





*Registered Trademark 


PACKINGS, GASKETS, OIL SEALS, 
AR LOCK MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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'. Here is an easy equation — 
HAGAN Ring Balance Meters = Dependability 


4 ITH Hagan Ring Balance Meters you get 
accurate flow integration on oxygen, water, steam, 
gas, oil or other fluids. You get a meter that is 
rugged and sturdy, but still a precision instrument 
throughout. Design is simple and maintenance 


costs are low. 


HAGAN RING BALANCE FLOW METERS 
are the most versatile meters available. A single 
meter unit can indicate, record, and integrate one 
or two flow rates. Standard modifications provide 
for pressure and temperature compensation. Ring 
assemblies are available which are capable of 
measuring differentials from 1” to 420” water? 


Features of every HAGAN column maximum and for static pressures ranging . 


up to 15,000 psig. 


o 
Ring Balance Meter For more information on how dependable Hagan 


a Ring Balance Flow Meters can answer your meter- 
include: ing problems, clip the coupon, or write, wire or 
e call Hagan Corporation, Hagan Building, Pitts- 


burgh 30, Pennsylvania. 








®@ Ease of dead weight calibration 


®@ No stuffing boxes Clip this coupon for ; " tion 


® Adjustable, full scale range 


® Mercury level not critical 

Hagan Corporation 

Hagan Building 

Pittsburgh 30, Pennsylvania 


® High sensitivity at low flow rates 


Please send me further information on Hagan Ring Balance 


Meters. I am particularly interested in 


NAME 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


POSITION 


COMPANY 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AERONAUTICAL 
AND AUTOMOTIVE TESTING FACILITIES 


ME-10 


cman am ate-tinjanctihitie emmciinainae ai 


Octoser, 1952 - 93 


! 
| 
| 
! 
| 
| 
l 
| 
| 
| 
BOILER COMBUSTION CONTROL SYSTEMS a 
| 
L. 





MECHANICAL ENGINEERING 





Simplify Valve Inventories! 


These “RENEWO” Valves Convert From Fullway To Plug Type! 


Lunkenheimer “Renewo” Valves feature renewable and re- 
grindable seats and discs . . . convertible from fullway to 
plug type. Stockroom investment and maintenance expense 
can be cut substantially by users who standardize on the line 
for all their 200-lb. bronze globe valve needs. A similar line 
is also available in the 300-lb. class. 


“Renewo” Valves can be reground, renewed, or converted 
easily. 


(FULLWAY TYPE) Seats and discs 
of hard, wear-resistant nickel alloy. 
Excellent for general service applica- 
tions. One of the most popular valves 
ever designed. 


(PLUG TYPE) Seats and discs of 
500 Brinell Stainless Steel. Superior 
for severe erosive applications. Max- 
imum resistance to effects of close 
throttling. 





200 LBS. S.P. 
FIG. 16 PS 


WRITE FOR Circular 577, which describes 
the “Renewo” line in detail. The Lunken- 
heimer Co., Box 360E Cincinnati 14, Ohio. 


BRONZE - IRON ¢ STEEL 
See our exhibit, Booth 52 at the 20th National Power Show, Grand Central Palace, N.Y... . December 1,to 6,'1952. 





THE ONE ViCAtE NAME IN VALVES 


1 -952-5 





MECHANICAL ENGINEERING 





Balancing the many elements of power requirements—against 
cost—is a major problem facing all manufacturers today. 
Failure to solve this complex equation can mean the dif- 
ference between profit and loss. 


But, is there a solution in Your Plant? 


Look at this partial list of Fairbanks-Morse Diesel advan- 
tages and see. F-M in-plant power economically adds to 
current capacity as load increases . . . eliminates purchasing 
power at rates based on high peak demand values. Improved 
power factor. Better current characteristics. Flexibility. 
Economy. These are a few of the factors that can put your 
power equation in balance. 

If you want the answer to your power equation, write us 
today outlining your needs. Fairbanks-Morse engineering 
can give you a proved answer . . . based on over 50 years’ 
experience in industrial and municipal power generation. 
Fairbanks, Morse & Co., Chicago 5, Ill. 


@ FAIRBANKS-MORSE 


@ name worth remembering when you want the best 


DIESEL AND DUAL FUEL ENGINES - DIESEL LOCOMOTIVES ~- ELECTRICAL 
MACHINERY + PUMPS - SCALES - RAIL CARS - MAGNETOS + FARM MACHINERY 
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Not Ci Fight of Fancy 


CHECK THESE 


APPLICATIONS IN YOUR 
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D. 
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L. 
M 








BLUEPRINTS: 


. Refueling boom assembly 
. Steering control mechanism 
. Brake system 


Spoiler actuating mechanism 


. Fuel and oil lines 

. Adjustable sweep-back system 
. Emergency dump chute 

. Flap actuating system 


Power-plant fuel and oil lines 


. Wing fold 
. De-icing system 


Power control system 


. Stabilizer trim 














PIPE FITTINGS ss 


metallurgically | 
sound for 


maximum service 


Sound metallurgy... the result 
of unsurpassed facilities and 
advanced laboratory controls... 
provides the maximum of de- 
pendability in Ladish Controlled 
Quality fittings. Every phase of 
metal quality ... composition, 
structure and physical properties 
-+.is continuously safeguarded— 
and certified proof of metallurgi- 
cal integrity is available to users 


of Ladish fittings. 





7 HA 4 
THE COMPLETE ( androllid Yualily FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


CUDAHY, WISCONSIN 
MILWAUKEE suBURB 
District Offices: New York © Buffalo © Pittsburgh © Philadelphia © Cleveland @ Chicago © St. Poul 
St. Lovis © Atlante © Houston @ Tula © Los Angeles © Havana © Toronto @ Mexico City 








Solution to a typical Surge Problem 
in a Compressor Line Installation 


@ BEFORE 


Second stage dis- 

charge before Snub- 

ber } inctailations 

aximum peak 

ure change 45 

b; nominal line 
450 Ib. 


Second stage dis- 
charge after Snub. 
ber installation and 
downstream of 
Snubber: Maximum 
peak pressure 
change 4 Ib; line 
pressure 480 Ib 


Send for your copy of a typical Burgess-Manning 
Pulsation Survey and Analysis Report 


BURGESS-MANNING PULSATION SURVEY 








Burgess-Manning pulsation surveys are con- 
ducted by trained and fully experienced engi- 
neers with electronic equipment including 
pressure pickup (transducer), amplifier, and 
oscilloscope. The pressure transducer is coupled 
as close to the gas stream as possible and faith- 
fully reproduces in voltage the pressure changes 
in the pipe. This voltage is conducted to a 
three stage amplifier and then to the oscillo- 
scope screen. Photographs are taken of the 
screen as a record of surge. Data is taken and 
recorded. Maximum peak pressure change is cal- 
culated. Report is prepared. Recommendations 
are made that best solve your problems. 











CONSULT BURGESS-MANNING ENGINEERS 


Gas pulsation in compressor piping systems often 
results in excessive vibration and material fatigue. This, 
in turn, necessitates constant maintenance in piping and 
equipment resulting in lower over-all plant efficiency. 


Your compressor system pulsation problem can be 
solved by Burgess-Manning Company engineers. This 
division maintains a field service to make surveys and 
analyses of flow conditions in pressure piping. Trained 
engineers correlate this data for reference in making 
Burgess-Manning Gas and Air Line Snubber recom- 
mendations for new plants as well as for existing plants. 


Write for your copy of a typical case history in which 
Burgess-Manning engineers solved a tough problem. 


Typical application showing Burgess-Manning 
Gas and Air Line Snubbers installed on dis- 


charge side of multiple-stage gas compressors. Air Line Snubber. 


Burgess-Manning Gas & 


BURGESS-MANNING COMPANY 


203 Dragon Street 
prone TEXAS 


Tulsa . Los Angeles e St. Louwis 


Libertyville, Ilinois 


Chicago, Illinois 
e New York 


REPRESENTATIVES: 
1952 MECHANICAL ENGINEERING 


Houston 7 
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tow Nerblox 


gives you 24-hour-a-day 
dust collection 
at full rated capacity 


Fast double-action bag cleaning 
assures full efficiency and constant 
suction drop across the arrester 





s 
Seem 














kkk ee ee ee a fe 








No matter what the task in large scale continuous 
operation, Norblo equipment stands the gaff — with 
low maintenance and economical over-all cost. Norblo 
Automatic Bag Type Dust Collectors have been com- 
pletely reliable in all types of installations for over — 
25 years, proving the soundness of the operating 


principles described below: 


























4 Basic unit compartment houses 78 
cylindrical bags — fully distended by 
upward inside air flow. 


























'2 | Variable timing of cleaning cycle, 
easily adjusted according to dust load, 
insures constant volume of air handled 
and constant static pressure drop across 
the arrester. 
Norblo Equipment is com- 3 
pletely designed and i | Bag cleaning involves only one 


fabricated in our own shops a j compartment at a time, and only a few 
and sold on the basis of Sissies: | seconds out of each hour of operation. 

guaranteed performance. Let /| During cleaning period bags are shaken 

us send you Bulletin 164-3. and air flow is reversed, loosening dust and 
accelerating its descent into the hopper. 
This double-action bag cleaning insures 
utmost efficiency of the equipment and in 
no way interrupts the suction drop. 


THE NORTHERN BLOWER COMPANY 4) Any compartment may be cut out 


Engineered Dust Collection Systems for All Industries # hae? aon ing SePernees ot ite 
repair, all other compartments remaining 


6421 Barberton Ave. * Cleveland 2, Ohio in operation. 
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HE simplest way to mount 

bearing inner races is by press 
fitting. Hyatt Hy-Load Roller Bear- 
ings are designed and constructed 
to permit relatively heavy press or 
shrink fits of races—fits sufficient 
to retain races properly without 
resorting to auxiliary devices such 
as snap rings, lock nuts or keys. 


This is possible because Hyatt 
Hy-Load races are made from car- 
burizing type steels, carburized 
and heat treated to provide hard, 
wear resistant, case-hardened sur- 
faces with tough ductile cores. A 
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hard surfaced race with a ductile 
core permits heavier press fits 
than a through hardened race. 


The hazards of slippage, cock- 
ing or eccentricity, always present 
with loose fitting races clamped 
endwise, are avoided when races 
are properly press fitted. 


For more information about this 
and many other features of Hyatt 
Hy-Load Roller Bearings, write for 
Catalog 547. Hyatt Bearings Divi- 
sion, General Motors Corporation, 
Harrison, New Jersey. 
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low cost heavy duty service 
with Foote Bros. 


Costs go down when Foote Bros. Maxi- 
Power drives are installed! These rugged 
helical gear drives assure high efficiency — 
low maintenance costs — operate day after 
day, year in and year out without trouble 
and with minimum maintenance. 


Precision-Generated Helical Gearing with 
uniform load distribution across the entire 
face permits maximum load carrying 
capacity in minimum space and assures 
the maximum in reliable, uninterrupted 
performance. 


4 


4 


These drives are available in single, 
double and triple reductions, with ratios 
ranging from 2.08 to 1, up to 360 to 1. 
Capacities up to 1550 h.p. 

FOOTE BROS. GEAR AND MACHINE 
CORPORATION 
4545 South Western Blvd. * Chicago 9, Ill. 





we Loe, 
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Maxi-Power drive at Murray Corporation of America, Ecorse 
Michigan Plant, driving tubular conveyor handling welding 
flux. Designed and fi d by Hap Conveyor 
Division of Hapman — Dutton Co., Kal Michig 
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rCD Rs BROS. 


Beller Power Teas eoowon Through Caller Zea 


$% 
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Foote Bros. Gear and Machine Corporation 
Dept. Q, 4545 S. Western Bivd., Chicago 9, Ill. 


Please send Bulletin MPB containing full information 
on Maxi-Power Drives. 





Name 


Company 


Position 


Address 


City State 
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G.E. Announces Improved Gear-motor Design 


Maintenance costs and time cut 
more than 50% by new gear-motor 


General Electric’s improved gear-motor is a single unit 

a superior low-speed drive, now redesigned to further 
reduce maintenance costs. Here’s how! 
STATOR REMOVAL may now be accomplished without 
disturbing the gear train in any way. Simply remove the 
endshield, the four bolts which secure the stator, and pull 
off the stator. Because this is part of the complete line 
of standard G-E you can use any G-E motor 
stator of the same size as a replacement. 


TRI-CLAD* MOTORS—the most reliable, 


are now an integral part of 


motors, 
most widely- 
accepted motors available 
every G-E gear-motor, either open or totally enclosed. All 
open gear-motors have dripproof construction, 


PROMPT SHIPMENT Is made possible by G.E.’s new 
stocking plan, which keeps popular ratings stocked at 
multiple points throughout the country. In addition, over 
250 models are now on a one-week shipping schedule 
from the factory 

G-E gear-motors, being single units, are easier to in- 
stall and maintain than motors coupled to separate, ex- 
ternal gear reducers. They're available in standard en- 
closures to fit any application. Order your G-E_ gear- 
motor through your nearest G-E Apparatus Sales Office, 
or your Authorized G-E Agent or Distributor. General 
Electric Company, Schenectady 5, N. Y. 755-9 


*Reg. trade mark of General Electric Co 


GENERAL @@ ELECTRIC 
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ENDSHIELD REMOVAL is a simple matter. Remove the bearing- 


cap and endshield bolts, and lift the endshield from the stator. 





STATOR REMOVAL now consists of just removing the four 


stator bolts and slipping the stator from the gear-motor housing. 
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STUDENT MEMBERS 


OF THE ASME 


you can gel— 
A LITTLE CASH! 
A LITTLE FUN! 
A LITTLE FAME! 


ERE'S your opportunity to get that for which 

you have lacked the wherewithal. There's just 

one catch — you will have to work for it! If you 

quit easily — don't read any further. Perhaps a little 
extra work on your thesis will do the trick. 


A\n engraved certificate signed by the 
President and Secretary of the Society 
will accompany each award. 


A trip to the Annual Meeting as a 
guest of the “Old Guard” will be 


awarded. 


Students should consult the Honorary 
Chairman regarding the rules for these 
awards. Only papers by single authors 
will be considered. 


Each student must submit his paper 
to the Vice President of the Region 
in which his Student Branch is 
located not later than June 1, 1953 





THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th St., New York 18, N. Y. 
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You'll want to see this Man 
He can help YOU 
# J 








The Parker representative sells more than just Die Castings . . . he offers to you an engineering 
and design service. He can show you how that difficult part can be produced quickly, economically, 
of exactly the right alloy and strength to meet your exacting requirements. Parker is one of the 
oldest names in Die Castings. The experience and know-how here at Parker is yours for the asking. 
Parker Die Castings have been designed and produced for nearly every industry. We are certain 
that we can help YOU. Call on Parker engineers on your next design problem. 


OLLIE J. BERGER COMPANY, 139 North Clark Street, Room 1415, Chicago 2, Ill. Dear- 

born 2-4954 » WILLIAM H. BROXTERMAN, 2174 Buck Street, Cincinnati, Ohio Cherry 

1623 - J. C. PALMEN, 712 State Tower Building, Syracuse,N.Y. Phone 2-0194 » GIRARD 

L. PALMER, 405 Farmington Avenue, Hartford Connecticut Hartford 3-1987 » HODG- 

SON-GEISLER CO., 18917 James Couzens, Detroit 35, Mich. Diamond 1-2580 » LARRY P 
WARD, 1500 La Salle Avenue, Minneapolis, Minn. Atlantic 1331 » WARREN G. OLSON, 

420 East Linn Street, Bellefonte, Penna. Phone 4852 » DANIEL F. MARSH, 35 Chestnut 

Street, Girard, Penna. Phone 3070 - EDWARD F. HIGGINS, JR., 4931 Laclede Avenue, 

St. Louis 8, Mo. Forest 6541 












- - THINK OF Parker White-Metal Company - 2153 McKinley Ave. Erie, Penna. 


w K e ee ALUMINUM axd ZINC 
/ De 
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WHEN THE PRESSURE IS ON 
P.P.&E. PIPING 


Today’s 1000°F and higher tem- 

peratures, combined with pres- 

sures in the 2000 psi range — — 

really “‘put the pressure” on a 
piping system. It could be said that these 
higher, and perhaps even higher pressures 
to come, will force new standards of 
piping. 

But—remember when 750°F was con- 
sidered to be a high reheat temperature? 
Even then, P.P.& E. was ahead of the needs 
in piping to carry the load. As the trend 
toward higher temperatures continued— 
P.P.& E. has kept ahead of the require- 
ments. 

That’s why conditions encountered in fn : 
present-day reheat temperatures are . £ 
thoroughly understood by P.P.& E. engi- ‘ _ 
neers—and why adequate materials, désign 
know-how, methods of treating and fabri- 


cating, and testing procedures are avail- ¥ ° 
able. 997; ty fg 


When the “pressure is on” you can de- 
pend on every part of a P.P.& E. piping 
system—from the steam main, right down AND EQUIPMENT COMPANY 


to the air lines. 10 Forty-Third Street — Pittsburgh, Penna. 


MECHANICAL ENGINEERING Ocroser, 1952 - 105 























REPUBLIC 
INSTRUMENTS 
AND CONTROLS 


Do You Know About 
ALL of the 


REPUBLIC Line? 


Check the Republic line of measurement and control equipment listed 
below. You'll find instruments and controls to meet your needs— 
whether for a simple control or an automatic control system. And 
teamed with this equipment, is an experienced engineering staff which 
can give you the right answer to your measurement and control problems. 














C) ELECTRICAL FLOW METERS. For metering the flow of CT) REGULATORS. For the automatic control of pressure, 
steam, water, gas, air, oil, brine, etc. The reading instru- draft, rate of flow, rate of fuel feed, speed of rotation, 


ments, indicator, recorder and integrator, are remote read- liquid level, etc. For proportioning two pressures or 
ing and can be supplied singly or in any combination flows. Regulators may be either air or oil operated. Flexi- 
desired. Integration is continuous, an exclusive bility in design and construction allows the regulator 
Republic feature. to perform any type of control action. Setting may be 


remote or manual 


CT PNEUMATIC TRANSMITTERS. For converting process 
variables such as flow, liquid level, pressure, or liquid ‘a AUXILIARY RELAYS. Multiplying, dividing, adding, 
density into air pressures which vary proportionally with subtracting, maximum and minimum setting, ratio, ratio 
the process variables. These air pressures can be used computing, sequential, splitter, squaring, square root 
as a measuring impulse for the actuation of an automatic extracting, and position indicating. 


controller or a direct reading recorder. 
CT COMBUSTION CONTROLS. A centralized, automatic 


CO, METERS. Provide a continuous record of per- system for controlling steam pressure, combustion, fur- 


cent CO, in flue gas measured by the Orsat method. nace pressure, excess pressure, boiler level, etc. Auto- 
Furnished with either mechanical or electrically actuated matically regulates the fuel and air input to a boiler in 
remote reading indicator and recorder. measured proportions and in a fixed ratio for the entire 
DRAFT INSTRUMENTS. Indicating or recording types mes senge. Adaptable to selt-test Seine. 

in single or multiple units. Furnished in all standard Cc DESUPERHEATERS. Atomizing type desuperheater uses 
ranges of draft and pressure. a small quantity of high pressure steam to vaporize an 


: automatically controlled amount of water in reducing steam 
THERMOMETERS. A long distance, gas filled ther- temperature to the desired degree. 


mometer with either single or multiple pen recorder. 
LIQUID LEVEL INSTRUMENTS. Remote reading indi- CJ | sorely ean heas anaandiatonns eines 





sao ie es ee ee 


— —— recorders. Also provided with various types with either flanged or welded ends. Special body design 
of alarms Govices. sharply reduces erosion and noise. Cylinder operated 
MULTI-POINT INDICATORS. Will indicate, on separate valves available in sizes from 3 in. to 24 in. Hand oper- 
vertical scales from two to sixteen units of draft, pressure, ated valves in sizes from 1 in. to 8 in. Lever operated 
flow, temperature, CO,, etc., in any combination desired valves in sizes up to 16 in. Republic valves are built in 

accordance with A.S.A. Standards for all pressures up to 
MULTIPLE RECORDERS. Strip Chart Type will record 2500 psi. Diaphragm operated valves are available for 
from three to six separate records of flow, temperature, pressures from 125 to 1500 psi and from 3 in. to 10 in. in 
CO,, pressure, etc., in any combination desired. Round size. Special purpose alloy steel butterfly valves in sizes 
Chart Type can have up to 4 pens. 4 in. to 24 in. are also available. 


Data Books are available on any of the above equipment 


REPUBLIC FLOW METERS CO. 
2240 Diversey Parkway ¢ Chicago 47, Illinois 


BRANCH OFFICES: Atlanta + Albuquerque + Boston + Buffalo + Cincinnati + Cleveland + Dallas + Denver + Detroit + Houston 
indianapolis + Kansas City, Mo. + los Angeles + Minneapolis + New Orleans + New York City + Philadelphia . Phoenix + Pittsburgh 
Richmond + St. Lovis + Salt Lake City + San Francisco + Seattle + Sy * Sh P * Tulsa + Vancouver, B. C. 





106 - Ocroser, 1952 MEcHANICAL ENGINEERING 








i 


LOELL vPa yp. > 


#SORGE we 


TAL 


5 
pa 
: 

uw 


Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping . . . features that were pioneered by Taylor Forge. . . 
features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line . . . in the broader scope of materials. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, lil. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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The Sure Way to 
“Design out” 
Vibration and Shock Damage. 


Lord Meter Mountings are paying 
dividends to manufacturers and users 
of heavy duty industrial and farm trac- 
tors, lift trucks, stationary engines and 
many other industrial machines where 
shock and vibration are encountered. 

The Lord Meter Mount assures the 
accurate performance designed into 
Hobbs Engine-Hour Meters when they 
are subjected to excessive vibration on 
farm tractors and stationary diesel en- 
gines. These meters are protected from 
the damaging effects of vibration and 
shock by the unique method of com- 
bining shear and rolling action of the 
rubber to absorb destructive forces. 
The outer ring is mounted to the panel 
and the inner ring holds the meter thus 
giving protection in multi-planes. The 
rubber between these rings does the 
work. We will be pleased to have the 
opportunity to help you in the appli- 
cation of Lord Meter Mountings. 

BURBANK, CALIFORNIA DALLAS, TEXAS PHRLADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street gory Petroleum 72S Widener Building 238 Lafayette Street 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. 1635 West 12th Street 


LORD MANUFACTURING COMPANY e ERIE, PA. 
HEADQUARTERS 
FOR 
VIBRATION CONTROL 


| 
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Lord Meter Mounts Prolong 
Life . . . Protect Accuracy 
of Sensitive Instruments 

Damaging shock and vibration 
forces are absorbed in the unique 
design “U” shaped rubber section, 
separating the inner and outer metal 
mounting rings of Lord Meter 
Mounts, This protective rubber 
barrier combines rolling and shear 
action to prevent passage of destruc- 
tive forces; thereby insuring maxi- 
mum accuracy and performance 
of the delicate internal mechanism 
of instruments. 

Considering the light weight of in- 
struments and their functional char- 
acteristics, the inherent softness and 
multiplane flexibility of Lord Meter 
Mounts insure a high degree of pro- 
tection against vibration and shock 
conditions prevalent in industrial 
installations. 

Highly successful have been the 
many varied field-proved applica- 
tions where Lord Meter Mounts 
have been used to protect instru- 
ments in aircraft, ships, portable 
power plants, electronic equipment, 
control panels and communications 
equipment. 


OUTER METAL RING 


~ INNER METAL RING 


Typical of the Lord Meter 
Mounting applications are the 
Hobbs Engine-Hour Meters in wide 
use to record the actual running 
time of Diesel Engines on tractors 
and earthmoving equipment and on 
stationary diesel power plants. 

While the Hobbs Engine-Hour 
Meter is designed to withstand rug- 
ged use and normal vibration and 
shock conditions, its mechanical 
sturdiness is enhanced materially 
by the Lord Meter Mounting. Not 
only do Lord Meter Mounts protect 
the accuracy of the instruments 
which they cradle in bonded rubber, 
they make instrument readings 
much easier, and prolong the func- 

(Continued on next page) 
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tonal life of the instrument with 


less maintenance as a by-product. 

Lord Meter Mounts are furnished 
in a wide range of diameters, re- 
guire only ™% inch larger radius 
for installation than unmounted 
meters, are easily installed with- : ' 


CGC) 
N—COR PORATION _ 


+ 
out the need of brackets. Full, de- 
tails will be furnished by Lord Man- 
ufacturing Company, Erie, Pa. 


Appliance Manufacturers 
Profit By Using Lord 
Mountings To Isolate 
Vibration and Shock 

Efforts to “design out” of modern 
appliances the irritating and damag- 
ing factors of vibration and shock 
meet with considerable success when 
Lord Mountings and Bonded-Rub- 
ber parts are selected while the 
product is in the early design stage. 

An outstanding example is the 
famous Blackstone Automatic 
Washer, boon to housewives the 
world over. The use of a specially 
designed Leet bonded neoprene 


LorD Bonded-Rubber 
Mountings used in basic de- 
sign help to increase sales for 


flexible coupling isolates the normal 
vibration which would accrue to the 
uneven loading of the tub during 
the spinning cycle. This coupling 


leading appliance manufac- 
turers. Inherent Vibration and 
Shock are actually “designed 
out” of the appliance, resulting 


not only drives the tub with its full 
load of clothes during the spin cycle, 
but acts as a pivot, allowing the tub 
to float freely within the outer shell. 

This combined flexible drive and 
pivot prevents transfer of shock and 


in smooth operation and longer © 
service life. For instance, the 
famous Blackstone Automatic 
Washer does its work quietly 7 
and efficiently with the “spin 
dry” basket mounted on the 
Lord bonded-rubber flexible 
mounting. This Lord bonded-rubber flexible mounting compensates 
for unbalanced loading of the “spin dryer” during the clothes-drying 
cycle. This is another of many examples in which Lord engineering 
experience and precision manufacturing technique combine to ad- 
vantage in basic design to speed up and increase end product sales in 
highly competitive markets. Consider increasing consumer preference 
for your product by using Lord vibration and shock control mountings. 








vibration to the base and outer shell 
of the washer. During the draining 
cycle, the Lord coupling supports 
the entire weight of the tub, the 
clothes, and a full load of water, a 
total weight of approximately 200 
pounds. In each of its functions this 
Lord full bonded neoprene coupling 


is stressed in shear, resulting in 








maximum flexibility. 

Other examples of product im- 
provement by isolating vibration 
and shock through the use of Lord 


Precision Bonded-Rubber Products BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, O10 
233 South Third Street 1613 Tower Petroleum 725 Widener Build 238 Lafay Street 





are found in room air conditioners, 
air circulating fans, food and juice DETROMT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 
mixers, ice cube dispensers, portable 7310 Woodward Ave. 280 Madison Avenue $20 N. Michigan Ave. 1635 West 12th Street 


sanders, to name but a few. 


tele d LORD MANUFACTURING COMPANY e ERIE, PA. 

Lord Manufacturing Company, pi i a sianenis 
Erie, Pa. invites inquiries from de- HEADQUA ART eal 
sign engineers whose: problems in- FOR Pe, eae | 


volve vibration and shock isolation VIBRATION CONTR a 
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How IBM reduced cost 
of fitting castings by using SPONGEX cellular rubber 


To get a perfect fit between the base casting and the apron on this card sorter, 
could be an expensive machining and fitting job. Instead [BM used an inexpensive 
strip from Spongex sheet stock to economically and successfully compensate for 
the surface variations of these metal parts. 


Many production problems can be solved just as easily with an inexpensive form 

of Spongex. Gasketing, vibration damping, sealing, shock absorption ... are only a 
few of the hundreds of applications of Spongex sheet stock. 

You might cut your own needs from Spongex sheets and rolls. Or we'll die-cut 


to your specifications. If you want flame resistance, oil resistance, low temperature 
performance or high . . . there’s a Spongex sheet stock compounded for the job. 





Cellular for c wahioning, insulating, shock absorption, 
sound and vibration damping, gasketing, 
Rubber sealing, weatherstripping and dust proofing. 


THE SPONGE RUBBER PRODUCTS COMPANY 7 501 Derby Place, Shelton, Conn. 
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Top production teams back up Boeing engineers 


When Boeing engineers developed the 
revolutionary, flexible-wing B-47, their 
designs called for aluminum forgings 
larger than any ever before made 
for a completely new kind of wing “sk 
ranging in thickness from 5/8” at the 
body joint to 3/16” at the tip. 

New techniques, machines and pro- 
cedures had to be worked out. Produc- 
tion is so precise that the eight-ton wing 
slips into place with less than a hairs- 
breadth of clearance. Many of these new 
procedures were thought “impossible” a 
few years ago. Today they are routine 
in Boeing plants. That’s the kind of pro- 
duction teamwork Boeing engineers ex- 
pect— and get. 

Boeing engineers also enjoy the advan- 
tages of the finest research facilities in 


MECHANICAL ENGINEERING 


the industry. Their work, over the past 
35 years, has given them tremendous 
prestige. You can share that prestige by 
scan. 9 a Boeing engineer. You'll work 
on such long-range projects as guided 
missiles, nuclear-powered aircraft and 
the exploration of supersonic flight. 

There are openings at Boeing right 
now for experienced ard junior engi- 
neers in all fields, for aircraft 

© DESIGN © DEVELOPMENT 

© RESEARCH © PRODUCTION 

¢ TOOLING 

also for servo-mechanism and _ elec- 
tronies designers and analysts, and for 
physicists and mathematicians with ad- 
vanced degrees. 

You can choose our Midwest plant at 
Wichita, or work in the Pacific North- 
west at Seattle. Boeing provides a gen- 


erous moving and travel allowance, offers 
you special training, a salary that grows 
with you—and a future of almost limit- 
less range. 

You'll be proud when you say, “I’m 
a Boeing engineer!” 

Write today to the address below, or use 

the convenient coupon 


aaa treab ii it ear, 
1 JOHN C. SANDERS, stat! Engincer— Personne! 
Dept. No, M-10 


1 Boeing Airplane Company, Seattle 14, Wash. 


! Engineering opportuuiities at Boeing inter- 
I est me. Please send me further information 


Address 


Nome 
I 
' 


City ond Stete 


an on a on om eo eee es oe el 


SS OEM ir 


" Ocrosgr, 1952 - 111 


i 
% 
4 
ps 
: 
; 
? 








Looks like we’re using 
SPENCE REGULATORS 
all over our plant 


PRESSURE REDUCING—Self-operated, dead- 
end regulators powered by large, frictionless, 
metal diaphragms. Sizes '/4 in. to 12 in. 
Pressures to 600 psi 750F. 





d 
TEMPERATURE REGULATING — Combined 
temperature and p control. No sepa- 
rate reducing valve required. Shuts tight, will 
not ieee, or be di 9 a by rheat 
ing. Sizes to 12 in. 











BACK PRESSURE CONTROL—Wide selection 
of sensitive pilots to meet exacting require- 
ments. Initial pressure closing, guaranteed 
to shut tight. Packless construction, metal 





This busy plant has ordered and re-ordered Spence Regulators for two good 
reasons. (1) Spence offers a wide-range line to handle a host of regulating jobs. 
(2) What's more, Spence units give accurate service year after year. Mainten- 
ance is negligible. Over-all costs are low. These design features explain why... 


@ Single Seat Packless Construction 





Write for 


Large Balanced Metal Diaphragm di 
Sensitive Pilots Bulletin 350 | 


on Spence’s line of + 
Springs out of path of steam automatic regulating —®¥ Sea es Gee ate eee 
valves. and closes main valve. 


oo 
6 
@ SECO Metal Seats and Discs for complete details 
LEVER OPERATED—Pilot lever for connection 
* 
@ 





No dismantling for inspection 


SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 
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Over half a million 


FAST’S Couplings now in use! 


details on Fast’s Couplings and Koppers Engineer- 
ing Service to: KOPPERS COMPANY, INC., Fast’s 
Coupling Dept., 350 Scott St., Baltimore 3, Maryland. 


HROUGHOUT industry, Fast’s are rated the 

most dependable couplings on the market... to 
the tune of over half a million now in service! Year 
in, year out, they continue to outlast the equipment 
they connect .. . save time, maintenance and money 
by eliminating costly coupling failures. 

Actual cases on record show many Fast’s Coup- 
lings have been in operation for 25 and 30 years 
without trouble. And every major producer of high- 
speed equipment now uses Fast’s! 


Solve your coupling worries! Write today for full 


FASTS 


THE ORIGINAL 
GEAR-TYPE 


Here’s How FAST’S Save You Money 


Free Service—Koppers free engineering service assures you 
the right coupling for the job. 


Rugged Construction—Fast’s still maintains its original de- 
sign, without basic change or sacrifice in size or materials. 
Result: freedom from expensive coupling failures. 


Lowest Cost per Year—Fast’s Couplings usually outlast 
equipment they connect. Their cost may be spread over 
many years! 


KOPPERS COMPANY, INC., fast’s Coupling Depr. 

350 Scott St., Baltimore 3, Md. 

Gentlemen: Send me Fast’s Catalog which gives detailed descriptions, 
engineering drawings, capacity tables and photographs. 


Name 


Address 


INDUSTRY'S STANDARD FOR 32 YEARS 
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There are hundreds of jobs 
open to engineers today! — 
but few opportunities like these 


Westinghouse is in nuclear power to stay. We believe in the 
development of atomic energy as man’s next great source of 
power. If you want to get in on a new era in industry, we want 
to talk to you. 


Atomic power opportunities 
are waiting now for mechanical engineers 
with 4 to 10 years of this kind of experience... 


DESIGN OR APPLICATION—light and heavy structural supports for 
machinery ... high pressure piping and systems. . . rotating machinery 
. steam turbines, general steam apparatus and steam power 
systems ... heat exchangers and condensers . . . hydraulic apparatus 
and systems, fluid flow, systems evaluations, heat balance, valve design 
. mechanical and hydraulic devices and mechanisms (thorough 
knowledge of properties of materials required ). 


LIAISON— coordination with subcontractors and customers . 
scheduling and planning of ship trials and customer testing of nuclear 
powered steam plants. 


SUPERVISION of drafting work. 


REMEMBER! We care primarily interested in good experi- 
enced application and development engineers—lack of 
previous reactor development experience is no handicap 
in this type of work. 


HOW TO APPLY! What Westinghouse wants to know is: Where and 
when you obtained your degree . . . how you did in school . . . where 
you have worked at your profession . .. what kind of work you have done. 

In other words, right now we're more interested in your ability to 
fill current openings and to develop in the Westinghouse Atomic 
Power Division than we are in your vital statistics. Write your letter 
of application accordingly. 

You will be in communication with men who are experienced in 
keeping secrets. All negotiations will be discreet, and your reply will 
be kept strictly confidential. 


Address your application letter to: Manager, industrial Relations Department, 
Westinghouse Hectric Corporation, P. O. Box 1468, Pittsburgh 30, Pennsyi- 
vanie. 





What do you want? 


MONEY? Good jobs are open here 
now—waiting for good men who 
want to make a permanent connec- 
tion. 


A PERMANENT JOB? Many of the 
engineers who joined Westinghouse 
20 and 25 years ago are still with 
Westinghouse—and in key positions 

-and engineers who join us now 
will have the opportunity to make 
this work their lifetime careers. When 
many other industries may be going 
through slack times, atomic energy 
will still be in a stage of expansion. 


SUBURBAN LIVING? It’s here—within 
easy driving distance of your work. 
Within a few minutes of shopping 
centers .. . schools . . . metropolitan 
centers. 


JOB EXTRAS? Westinghouse offers: 
Low cost life, sickness and accident 
insurance with hospital and surgical 
benefits. A modern pension plan. 
Westinghouse stock at favorable 
prices. Westinghouse appliances for 
your home at discount. 


YOUR KIND OF ASSOCIATES? Every 
fourth person in the Division is an 
engineer or scientist. More than half 
the top Westinghouse executives are 
engineers. 


FASCINATING WORK? What other 
branch of science offers such exciting 
challenges? So many opportunities 
for discovery? So many chances to 
benefit mankind? So many opportu- 
nities for original work? 

GROWTH OPPORTUNITIES? Never 
again in your lifetime will you be 
able to get into such a sure-to-expand 
industry so early in its development. 


you can 6e SURE.. t1¢ irs Westinghouse 
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@ For oil, for gas, or 
oil and gas firing 


@ For every commercial 
and industrial application 


Jointly announce a NEW boiler-burner UNIT 


water. These units may be automatically fired with No. 6 ” 
or lighter fuel oils, gas (either high pressure or as low 
as 2 oz.) or a combination of both fuels. B> 


Two outstanding companies in their 
respective fields—Iron Fireman and Kewanee—have 
combined their engineering talents and their long experi- 
ence in designing and producing this unique new boiler- 
burner unit. 

Every part has been skillfully engineered for balanced 
operation to give users what they want; efficient utiliza- 
tion of fuels, with resulting low-cost steam; and fully 
automatic, dependable performance. 

The burner, including all controls, built-in forced 
draft fan and oil pre-heating system, is completely assem- 
bled, wired, tested and shipped to the installation site from 
Iron Fireman. The boiler, completely assembled with all of 
its essential elements, is shipped from Kewanee. Matching 
connections are provided for quick, easy installation. 

Available for high pressure steam in sizes with outputs 
ranging from 52 to 456 h.p., 125 and 150 lb. working 
pressure, and also from 5470 EDR 15 Ib. steam or 30 Ib. 





This catalog, produced in full color, 
gives COMPLETE information on 
all sizes and models, including detailed 
specifications. 


Use coupon or write 


MAIL to KEWANEE or IRON FIREMAN 





Name_ 


Company. 


Address 








IRON FIREMAN MFG. CO. 


3105 West 106 Street, Cleveland 11, Ohio 


KEWANEE-ROSS CORPORATION 


107 Franklin Street, Kewanee, illinois 
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Here is a high temperature, atmosphere furnace used 
for production brazing of automotive parts. These 
parts travel through on a cycle from cold, to 2100 F, to 
cold in 1 hour and 10 minutes. The fixtures holding 
the parts were formerly made of metal. These warped 
badly and the parts often stuck. Attempts to overcome 
the warping by increasing the thickness resulted in 
fixtures so heavy they absorbed a major part of the 
furnace heat and added to the load on the roller hearth. 
When replaced with Super Refractory fixtures, weight 
was sharply reduced, sticking was eliminated, and the 
new fixtures outlasted the alloy about 5 to 1. The 
Super Refractory fixtures, of course, cost much less, too. 















This is a walking beam furnace (gas fired to 2000- 
2200 F) in which the bars being heated are period- 
ically lifted and moved from one notch to the next. 
Step by step, they're walked through to the discharge 
end. The scalloped work-rests were originally made of 
alloy. These lasted 4 to 6 months, and almost every 
week the furnace had to be shut down to repair and 
straighten these rests. However, when Super Refrac- 
tory rests were installed, the furnace ran for 2 years 
before the rests required amy attention. Another full 
year of uninterrupted service was then obtained with 
only about 10% replacement. What's more, the initial 
cost of these rests was less than half the alloy's cost. 
















An interesting application of Super Refractories where 
little heat is involved, is this spray nozzle for acids. 
This particular nozzle is approximately 17” long, and 
4” in diameter. Nozzles of this type are used for a 
variety of different acids. A typical application is in 
a sulfuric acid plant where weak sulfuric acid is sprayed 
into an absorbing chamber. The temperature of the 
sprayed acid is only about 200 F, whereas the temper- 
ature of the gases being absorbed is much higher. 
Therefore, these nozzles have to be made of a material 
that will not only withstand chemical attack, but also 
take the shock of this sharp temperature gradient — 
a job that’s made to order for Super Refractories. 





















Super Refractories by 


CARBORUNDUM 


Trade Mark 
Refractories Division The Carborundum Company, Perth Amboy, N. J. 


“Carborundum"’ is a trademark indicating manufacture by The Carborundum Company 
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Great strength, plus resistance to abrasion, corrosion and heat, make 
Super Refractories ideal replacements for many heat resisting metals. 


Possessing properties seldom associated with refrac- 
tories, Super Refractories by CARBORUNDUM have 
proved superior to metals in many applications. They 
have been particularly valuable where critical chrome, 
nickel or cobalt alloys were involved. 


For example, Super Refractories have replaced 
metals for such diverse applications as: skid rails, 
muffles, wire guides, radiant tubes, roller hearths, 
brazing fixtures, recuperator tubes, etc. In these cases, 
they not only released vitally needed metals but out- 
performed them (by lasting longer than the metals — 


USE THIS BOOKLET TO CHECK UP. This new booklet con- 
tains an easy-to-read analysis of the principal characteristics 
of these unique Super Refractories. The coupon will bring you 
the story—or one of our engineers will be happy to talk over 
your problems. We believe it could be mutually profitable. 


while also increasing the capacity of the equipment). 


As you look over the properties of Super Refrac- 
tories listed below, draw a mental comparison with 
your needs. Exactly what makes an alloy essential in 
this place, or that? Is it refractoriness? conductivity? 
abrasion’ corrosion? strength? It’s surprising how 
often you'll find Super Refractories inherently better 
— and far less expensive — then metals. 


It will pay you to investigate these unique Super 
Refractories . . . now, before the metals cupboard is 
bare. Your problem will be given prompt attention. 


joo ee 


Dept. P-102 
Refractories Div., The Carborundum Co. 
Perth Amboy, New Jersey 


Please send me your free booklet on the properties 
of Super Refractories. 


Name 
Position 
Company 


Street 
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Here's plenty of “HELP” for you if your design problem 
involves the movement of material to, through, and away 
from a machine. CHAIN and ATTACHMENTS are the 
biggest “HELP” you can find. 

In the complete CHAIN BELT COMPANY line of more 
than 2000 sizes and types of chain ... and every type 
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has a number of attachments . . . you'll find exactly 
what you need for most efficient product movement 
... greatest design flexibility. And, because the line 
iscomplete, you can choose the chain that will reduce 
costs—improve performance—insure customer 
satisfaction. : 

If exact, split-second timing is your problem, 
Baldwin-Rex® precision finished roller chain is your 
answer. If low initial cost is important, Rex” Cast 
Chain will meet this requirement. If heavy loads at 
slower speeds are your problem, a Rex Chabelco” 


ATLANTA «© BIRMINGHAM «+ BOSTON «+ BUFFALO 
CHICAGO « CINCINNATI « CLEVELAND «+ DALLAS 
DENVER ¢ DETROIT © EL PASO © HOUSTON 
INDIANAPOUS « JACKSONVILLE «© KANSAS CITY 

LOS ANGELES ¢ LOUISVILLE 


Distributors in all principal cities 
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Steel Chain is the ideal solution. These and the many 
other types of chains can all be furnished with a 
wide range of attachments. 

To be sure of obtaining the exact chain and attach- 





ment that will be exactly right for your machines, ae hel p 


why not have your Chain Belt Field Sales Engineer 
help you? His specialized knowledge can prove 
extremely valuable to you in designing for lower 
cost, improved performance from the equipment 
you design. Or-for helpful information, mail the 
coupon below. 


pe Ee company 
OF MILWAUKEE 


MIDLAND, TEXAS « MILWAUKEE . MINNEAPOLIS 
NEW YORK . PHILADELPHIA « PITTSBURGH 
PORTLAND, OREGON . SPRINGFIELD, MASS. 
ST.LOUIS © SALT LAKE CITY © SAN FRANCISCO 
SEATTLE « TULSA * WORCESTER 


in the United Stotes and abrood 
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Chain Belt Company 52-103 
4765 W. Greenfield Ave. 

Milwaukee 1, Wis. 

Gentlemen: 

Please send me a copy of Bulletin 50-35 on “Chains and 
Attachments for Low-Cost Conveying.” 
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TO THE MEMBERS OF 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as 
candidates fur membership. Engineering acquaintances should be qualified by 
both fundamental training and experience for one of the technical grades. Those 
who do not have an engineering degree may show the equivalent thereof through 
actual practice. Executives of attainment in science or industry may affiliate as 


Associates. 





HE American Society of Mechanical Engineers ’ 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 





civilization and increasing the well-being of mankind. 





ee 


C. E. Davies, Secretary 
The American Society of Mechanical Engineers Serres OE EES EP TOE Cane 
29 West 39th Street, New York 18, N. Y. 








Please send an application and information regarding ASME to the following: 


(1) Name (3) Name.... bit Sk drm aha Grssith a Orie wncerk aero 
Address Address . Bicker’ Ki dass eevesecrepenhen 
(2) Name Member’s Name 
Address Address 


ME-10-52 
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LINK-BELT research and engineering ... Working for Industry 


LINK-BELT conveyors help boost production, reduce 
costs every step of the way in modern paper-making 


Te new paper mill uses scores 


of Link-Belt conveyors, feeders, 
and elevators. Logs, chips, pulp, and 
finally rolls of paper require contin- 


uous, high-speed handling. Coor- 
dinated with them must be coal, 
sulphur, limestone, hot lime, and 
salt cake 

For every step, Link-Belt sup- 
plies conveyors and power transmis- 
sion equipment to this and other 
leading paper mills. And the ma 


jority of the country’s high-speed, 
high-horsepower printing presses 
are driven through Link-Belt Silent 
Chain. 

It's the same story in industry 
after industry — Link-Belt research 
and engineering are making valu- 
able contributions to increased pro- 
duction . . . lower cost. Truly Link- 
Belt’s materials handling and power 
transmission products are the mus- 
cles of mass production. 


Link-Belt equipment for pulp and paper mills in- 
cludes: chains and sprockets, conveyors, elevators, 
feeders, screens, cranes and power transmission 
machinery. Lower photo shows Link-Belt paper 
roll lowerer delivering newsprint to storage or 
shipping floor 


LINK-BELT COMPANY 


Executive Offices: 
307 N. Michigan Ave., Chicago 1, Ill 
Plants: Chicago 9, Indianapolis 6, Philadelphia 40 
Atlanta, Houston 1, Minneapolis 5, San Francisco 2 
Los Angeles 33, Seattle 4, Toronto 8, Sprin (Sou 
Africa), Sydney ( Australia). Offices in Principal Cities 


ONE SOURCE...ONE RESPONSIBILITY FOR MATERIALS HANDLING AND POWER TRANSMISSION MACHINERY 
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COMPLETE LINES OF LUBRICATED PLUG VALVES 

Because of the wide range of services to which 

Lubricated Plug Valves can be adapted, they 

may be classed as “‘all-purpose’’ valves. 

Walworth manufactures complete lines of Lu- 

bricated Plug Valves in a variety of types and Illustrated in section is a Walworth No. 1700F Regular Gland Type, Wrench 

materials for working pressures up to 5,000 psi Operated, Steeliron, Lubricated Plug Valve. This particular line of valves 

and for vacuum services. Sizes range from 1% has a working pressure rating of 200 psi at 150F or 125 psi at 450F. Sizes 
ne range from \ to 8 inches. Other Walworth Lubricated Plug Valves include 


to 30 inches. Write for descriptive literature. Single Gland and Ball Bearing types. They are available for a variety of 
Walworth also manufactures complete lines wotking pressures. 

of gate, globe, angle, and check valves made of For best results use Walworth Lubricants and Walworth High Pressure 

steel, bronze, iron, and special alloys. 
Walworth valves, pipe fittings, and pipe 

wrenches total approximately 50,000 items and 


Lubricant Guns. 


are sold through distributors all over the world. 

Walworth engineers will be glad to help you 
with your problems. Call your local Walworth 
distributor, nearest Walworth sales office, or 
write to our General Offices, 60 East 42nd 
Street, New York 17, New York. 


DISTRIBUTORS IN PRINCIPAL 











Porfounance records prove..... 


A pottery* in Ohio tried practically every type of valve 

on its “slip” lines, but the highly abrasive material, at a o ty 7 & T e A >] 
125 pounds pressure, ruined the average valve in a few 

months—in some cases, in a few weeks. Our engineers 

recommended HOMESTEAD Cam-Seald VALVES VA LV & 8 Ww a 


with special, hard-faced plugs and bodies. The pottery 


installed them on all “slip” lines in the plant. un 
Performance records kept during the past several M" 
years show that the HOMESTEADS are lasting more UY 


than three times longer than any other valve pre- 
viously used. Savings in replacement and maintenance 
costs repay many times over the first cost of the 
HOMESTEADS. 

For more than 60 years HOMESTEAD VALVES 
have been licking equally tough jobs on scores of 
services in many different types of industries. Chances 
are there's a valve problem they can solve for you. 
Why not ask our engineers about it? No obligation. 











* Name om request. 






HOMESTEAD 


VALVE MANUFACTURING CO. 
“Serving Since 1892” 
P. O. BOX 38 CORAOPOLIS, PA, 








Write today for: 
VALVE REFERENCE 
BOOK Noa. 39. 
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Continuously 
Adjustable Speeds from Zero to Higher than Rated... 


Selenium Rectifiers — no electron tubes — no warm- Easy Maintenance — essentially maintenance free — 
up time — normal rectifier life in excess of VARIAC brush replaced by anyone — con- 
15,000 hours. trols readily removed from permanently 

Good Regulation — low power-supply impedance mounted housing without disturbing any 
gives good regulation over wide speed range wiring 

Wide Speed Range — continuously variable from Prices: VARIAC Motor Speed Controls 
rated speed down to zero — optional range 1701-AK — 1/15 hp and less (shunt motor) . $75 
to 15% above base speed 1701-AU — 1/15 hp and less (series & universal moter) $75 

Smooth Torque — low ripple in armature current 1700-8 — 1/4-1/3 hp (compound motor) .....- $160 
gives very smooth torque — suitable for the 1702-4 — 1/2-3/4 hp (compound motor)....+..+.. $230 
most critical applications ee 

(1/15, 1/8 and 3/4 hp standard motors may be 

Instant Forward-Stop- Reverse Control — at any speed purchased from Gene im Radio Company. Prices 
selling — dynamic braking on all models from $33 to $80.90) 
above 1/15 hp 

Negligible No-Load Loss during stand-by periods 

Low First Cost — simple, compact, rugged G E N E RAL RA : | 0 Co m pa ny 
single-unil construction —can be 275 Maatachipeits. Avanen: Cuddsides 39, 'Messechusetts 
mounted anywhere near or on machine a 


o »mote cabl cessary : : 
gaan tian pate 8 I Please send complete information on G-R VARIAC Motor 
| Speed Controls. 554 











Name 





Company 








City Zone State 





: 
f 
I Street 
i 
I 
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THE NEW IDEA 
IN PANEL 
INSTRUMENTATION 


Taylor, pioneer in the 3-part control 
system, brings many new refinements 
based on extensive field experience 


1. Change from simplest to most complex control by 
simply unplugging one unit, plugging in another. 

2. Change from indicator to recorder or vice versa in 
only 10 seconds. 

3. One mounting for both controller and receiver — re- 
corder or indicator. 

4. Recorders or indicators can be mounted on the panel 
without welding, without drilling holes. 


5. Only piping connections required are air supply, con- 
troller output, and to variable transmitter. All other con- 
nections made automatically in self-sealing manifold. 


6. All adjustments can be reached without disturbing 
any connections. 


7. Mountings are extremely simple and rugged. 





8. You save panel space by mounting units a few inches 
apart. 

9. Receiver mechanism totally enclosed by protective 
sleeve. 
10. You save money on installation — thanks to simpli- 
fied piping and mounting. 


ADDITIONAL NEW FEATURES 
IN TAYLOR’S TRANSET”® RECORDER: 


Continuous valve position indication on separate scale tells 
valve pressure at a glance. 


Chart read-back device gives easy access to past records 
without disturbing any function of the recorder or in- 
terrupting the record. 


New chart drive mechanism for greater convenience and 
greater dependability. 


Be sure to get information on the new and greater 
plug-in type Taylor TRANSET Control before you make 
any decision involving pneumatic transmission control. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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A wide range of 
end shapes are 
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Spherical closure, wall slightly Round ond, long reduced section. 
heavier on end. * 




















WOLVERINE TUBE DIVISION 


Calumet and Hecla Consolidated Copper Company 
INCORPORATED 
Manufacturers of tubing exclusively 
1437 Central Ave. Detroit 9, Mich 


Wolverine Trufin and the Wolverine Spun End Process avail- 
able in Canada through the Unifin Tube Co., London, Ontario 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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These photographs show a lot of copper bus bar in a 
new plant of a great chemical company, whose name 
and location cannot be disclosed. The copper carries 
heavy currents to electro-chemical equipment for the 
production of valuable products used in national defense 
and in industry. Revere furnished 325,000 pounds of 
bus bar for this service, the bar going into substations, 
rectifier stations, and cell houses. In addition, at the 
time of installation the Revere Technical Advisory 
Service collaborated with the customer in working out 
some difficult details in the design of switches. If you 
need electrical conductors, remember that copper has 
the highest electrical conductivity of all the commercial 
metals, that Revere makes bus bar, and that the Revere 
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tp make. a Lot of Chemicals / 


Technical Advisory Service is always ready to work with 
you on any problem concerning copper and its alloys 
or aluminum alloys. Call the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New Prices 17, N. Y. 


Py ——! my Behigers Md, Md.; Cpr es ges y A Detroit, ‘Rome 
Antics Offices me Priscbel Chics D = 
SEE REVERE'S “MEET THE PRESS” ON popes 4 
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Announcing the new bulletin 


describing the 


DIFFERENTIAL TRANSMITTER 


(TYPE FRB RING BALANCE) 


The Hagan Type FRB Differential Transmitter 
produces pneumatic output signals which are 
linear with the pressure differential measured. 


This transmitter can be used for generating 
output signal pressure under the wide range 
of differential and static pressure conditions, 
for both liquids and gases, common to the 
process industries, metallurgical furnace and 

; 


steam plants. 


Bulletin 3M-52 tells you about the Hagan my 


FRB Differential Transmitter and what it doe 
It is yours for the asking. i 


HAGAN CORPORATIO 


RING BALANCE FLOW AND PRESSURE INSTRUM 
“THRUSIGRG FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 
METALLURGICAL FURNACE CONTROL SYSTEMS 


Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pennsylvania 


Please send me a copy of the new bulletin on the Hagan 
Differential Transmitter. 


Company ..... 


Street and Number 
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Excess metal left after forging is removed in this 
trim press. The forging then is straightened, bolt 
holes are drilled, and surfaces that must align ex- 
actly with other parts are accurately milled to the 
rigid specifications of these cultivators. 


At Pittsburgh Forgings Company precision-made 
cultivator parts are forged from CaRiLLoy steel, 
bar stock. Here, beams are being forged to final 
size and shape in a steam hammer. 
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Pittsburgh Forgings Company makes all heav- 
ily stressed parts for this lightweight cultivator 
(400 Ibs.) out of U-S’S CartLLoy steels—grades 
5130, 5135, and 5140—to provide minimum 
weight, and maximum strength and durability 
at lowest possible cost. 


and keeps costs down 





O pack the maximum strength into this heavy- 

duty lift-type cultivator and to keep its weight 
as low as possible, Pittsburgh Forgings Company 
of Coraopolis, Pa., has used U-S’S CariLoy alloy 
steel in the shanks, beams, and main frame. 

The excellent performance this equipment has 
been delivering is proof that many parts that must 
operate in extremely tough service can be made 
of alloy steels that do not contain critical ele- 
ments. The three grades of U-S-S CarILLoy used 
here—CarILLoy 5130, 5135, and 5140—were se- 
lected by Pittsburgh Forgings Company years ago 
for the express purpose of providing minimum 
weight, maximum strength and durability at the 
lowest possible cost. 

Strong and tough to permit speeds up to 6 miles 
per hour through heavy soil, CARILLOY steel con- 
struction has made it possible to reduce cultivator 
weight to only 400 lbs. This is about half that of 
comparable units made of ordinary carbon steel— 


US'S Carilloy Steels 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL COMPANY, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * 


well below the limit which the tractor lifting mech- 
anism is designed to carry, light enough to be easily 
shifted on the ground by one man. 

U-S’S Car1Loy¥ alloy steel does more in this equip- 
ment than provide increased strength, greater dura- 
bility, and added resistance to wear. It enables the 
manufacturer to safely decrease the size and weight 
of all heavily stressed parts, with the result that less 
steel is required and his costs can be kept well in 
line with competition. 


Our metallurgists have had wide experience with similar 
applications in alloy steels a» have developed special 
heat-treating procedures that make it possible to obtain 
maximum mechanical properties from them. We will be 
glad to assist you in selecting the steel and heat treating 
methods best suited to your product, and we believe we 
can help you. Just call the nearest District Sales Office, 
or write to United States Steel, 525 William Penn Place, 


Pittsburgh 30, Pa. 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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TIMES Sergeant Lee’s 
platoon had taken, then lost, the hill 
near Ip-o-ri. On the fifth try, the ser- 
geant, though hurt, was leading. A 


Red grenade hit him. seriously wound- 





ing both legs. Refusing assistance, he 
advanced by crawling, rising to his 
knees to fire. He caught a rifle bullet in 


Peace is for the strong! 
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the back. Still he wouldn’t be stopped. 
Finally, with 12 survivors of his pla- 
toon, he took the hill, then let the 
stretcher-bearers carry him away. To- 
day Sergeant Hubert Lee says: 


“In thirteen years of soldiering, I’ve 
seen brave enemies defeated—because 
things had collapsed back home. That’s 
why I can appreciate what a good 
thing it is when people like you buy 
United States Defense Bonds. 

“I’m told that you, and millions of 


others, own a total solid investment of 
50 billion dollars in our country’s 





M/Sst. 


Hubert L. LLee,usa 
Medal of Honor 


Defense Bonds. That’s good! That’s 
strength! A man can face a hill when 
he knows that people like you are keep- 
ing our homeland strong.” 


* * * 


Now E Bonds earn more! 1) All Series E 
Bonds bought after May 1, 1952 average 3% 
interest, ¢ Jed semi lly! Inter- 
est now starts after 6 months and is higher 
in the early years. 2) All maturing E Bonds 
automatically go on earning after maturity 
—and at the new higher interest! Today, 
start investing in better-paying United 
States Series E Defense Bonds through the 
Payroll Savings Plan where you work! 





For peace and prosperily save with U. S. Defense Bonds! 


The U.S. Government does not pay for this advertisement. It is donated by this publication 
in cooperation with the Advertising Council and the Magazine Publishers of America. 


MECHANICAL ENGINEERING 








re, 
Conn 
, 


ce 
eet Dia, 
+ peehagere ami 4 a 
enh SEER OUES: 3d 
sgh Roa SELONT 
Speen 


TRU-LAY 


AYA 


CONTROLS 


AUTOMOTIVE AND AiR 


AMERICAN CHAIN & CABLE 


601 Stephenson Bidg., Detroit 2 
2475 Porter St., Los Angeles 21 + Bridgeport, 
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a0 flow restriction. Four styles for standard pipe sizes Ys" to 3”. 


SCONOMICAL . . . simple in design, Flexe Joints contain ne 
springs, ne small or loose ports—assure long weer, extremely 
low maintenance cost. 


Write for literature on FLEXO JOINT uses. 


4652 Page Bivd. St. Louis 13, Mo. 


la Canada: $. A. Armstrong’ Lid., 1400 O'Connor Drive, Toronto 12, On. 
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SILICONE ''O"’ RINGS 


Good News For 

Today’s Designer 

Results from a recent survey show the 
successful use of a variety of silicone 
compounds in seal applications never 
attempted before with a resilient mate- 
rial because of temperature limitations. 
According to Linear, Incorporated, of 
Philadelphia, Pa., a principal manufac- 
turer of “O”’ Rings, one group of silicone 
con pounds have been designed for gen- 
eral use at temperatures ranging pat 
—65° to +500°F. Modifications of the 
general purpose stocks have produced 
several compounds with extreme low 
temperature flexibility. Other types pos- 
sess a Maximum resistance to compres- 
sion set over a wide temperature range. 


Chart Tells The Story 
SHICONE RUBBER STOCKS 





























Ward | Tensile) Clon) Temp =| 
Linear] news sien sat Range preswen| Color 
Style Zs Min. | Min °F Set” 
No Scale | PSAR (%) 
Te 50] S90 | 400 | 100 |—€5 +400 | 10%020| Red 
iA 60 400 1580 65 to + 400 | 50 to 70 | White 
770 70 500 Le] #5 to-+ 400 | 15 to 25 | Gray 
in 80 80 600 sO 65 to-+ 400 | 20 to 35 | White 
1” 60 sO 190 125 to + 400 | 30 to 50} Red 
70 60 bt 0 180 #5 to + 400 | 40 to 60 | Red 
G45 “ 550 250 }-125 to + 400) 40 10 60] Red -Tan 
1 mw 00, 70 | —65 to-+400] 20 to 30] Red 
ipa Lo 550 50 70 ‘o-+ 400 | 60 to 80 | Grey 
i320 A 550 50 10 to + 400} 25 to 3 Gray 
ws w 600 225 | —65 0 +400) 65te 75 | Neutral 
* Method 8 22 hoprs at 300° 
Votes 
1. Temperature range values are based on actual 
experience in the feld and the silicone rubber 
l! perform very satisfactorily within these 
ranges over long periods of time. Intermitient 
temperatures as high as +500°F. are not 
harmfuiin mostapplications, Oulwuil shorten 
the ultimate life of the rubber 
é {ll other values were determined at room 
temperature according to A.S.T.M. pro 
cedure. For silicones, room temperature val 
ues are retained wun reiatively ittle change 
ver a wide temperature range. Therefore, 
they can be used with some assurance in 
electing com pounds for spectficapplications 


Successful Usage Today 


Silicone “O” Ring gaskets have proven 
to be highly successful as static sealing 
parts on a wide variety of equipment 
subject to extreme temperature condi- 
tions, oxidation, or to prolonged weather- 
ing. Silicone seals are giving outstanding 
service on certain types of aircraft shut- 
off valves which control the in-take of 
hot air from the intermediate stages of 
jet engine compressors under 500°F. 
operating conditions. Further i investiga a- 
tion indicates the use of silicone “OQ” 
Rings on outdoor flood-lights, steam 
irons, transformers, geophysical equip- 
ment and diesel engines. 


Research For Tomorrow 


Linear Incorporated is continuing its 
Research Program to develop new sili- 
cone seals to meet the increasing demand 
for elastomers having a wide variety of 
physical properties. The future indicates 
that there will be expanding require- 
ments for the many one vantages offered 
by silicone as an outstanding engineer- 
ing material for sealing purposes. 
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GASKET 
SPECIFICATIONS: 


* MUST WITHSTAND TEMPERATURE 
VARIATIONS OF —125°F. to +400°F 


e MUST BE MOISTURE RESISTANT 


¢ MUST WITHSTAND SEVERE THERMAL 
AND MECHANICAL SHOCK 






LINEAR 


SILICONE “OO” RING GASKETS 
MEET TOUGH SPECIFICATIONS 


LINEAR Silicone “‘O” Rings help the design engineer solve any 
number of unusual specifications. The ability to withstand 
extremes in temperature, for example, is typical of the high 
flexibility of this seal. 

In this application, the need was for a gasket with a flexibility 
that could resist heat as high as +400°F. or cold as low as 
—125°F. Complete elimination of moisture, oxidation, ther- 
mal and mechanical shock to lens and bulb of the searchlight 
was an absolute must. 

The sales potential of this product has been strengthened with 
LINEAR Silicone “‘O’”’ Ring Gaskets. No longer do gaskets 
deteriorate rapidly, permitting moisture to enter socket .. . 
no longer do bulbs break because of thermal or mechanical 
shock . . . no longer is it necessary to replace gaskets whenever 
a bulb needs replacing. LivEar “‘O” Rings keep a tight, mois- 
ture-proof seal throughout all extremes of weathering—they 
do not become gummy or stick at high temperatures. 

To lower costs and reduce sealing maintenance, consult LINEAR 
for all your sealing requirements. 


ee Ce ee ee ee 
Potrt rhino nin 


MTT. Va 


LINEAR, jing STATE ROAD & LEVICK STREET, PH 
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There's nothing like a VOJ 
to make good compressors operate better 


to make worn compressors operate like new! 


tt is @ matter of iecord that every time an ordinary compressor valve 

is replaced with a specially designed VOSS valve, the immediate result 

is increased efficiency and greater output . . . and this record covers 

thousands of installations, as reports testify. 

REEERZISGY ore mode to specifications for air, gas and ammonia 

compressors; from 1” to 16” in diameter and for pressures from minus 

27HG to 7,500 pounds and for speeds up to 1,000 rpm and above. 
BCEERZINED ore machined from solid stock (not cast) — PLATES are 

machined and ground (not press formed) for precise high-tolerance 

fit; VALVES and PLATES are of heat-treated alloy and stainless steel; 

the PLATES are dimensionally stable, ductile, resist fracture, high tem- 

peratures and corrosion; withstand fatigue; won't chip, crack or score 

cylinder walls. 

Don't be fooled by similarity in appearance. Be sure your r 

valves and plates are marked “VOSS” and obtain the VOSS valves 

developed by 32 years of specialized compressor valve engineering 

ond experience. Y Ss 

.¥i 

voss —f: Stutearanr™ our Piping Got 


VALVES and PLATES 


low 
ASSURE 
Te increase the offici send us the name, bere, stroke and 
speed of your machine. Se deed cal oll be ot aloe aan. 


Voss VALVES J.H.H. VOS $s co. It's amazing how “palpitating piping’’ can run up repair 
meus caro a hee) o26) 2-004") bills and wreck dispositions! But there's no need to put 


787 East 144th Street, New York 54, N. Y. up with it. 


BLAW-KNOX PIPE HANGERS 


and Vibration Eliminators will stop those jitters and 
save you money immediately. These are standard de- 
. 2 a = ee 3 Care vices, and can be ordered and installed directly from 
Repair aA SF = ; technical information contained in Catalog No. 51. 
. Any problems concerning thermal movement, weight 
Handbook } a Soa ee of piping materials and location of supports have been 
a sglved in advance by Blaw-Knox Power Piping En- 

gineers. In other words 

—we supply you with both 

the dish and the recipe. 


a i died Posy ni BLAW-KNOX CONSTRUCTION CO. 
;Here are a few of the many Smooth-On repairs for plant, Power Piping & Sprinkler Division 
: shop, and home found in this pocket-sized handbook: 1525 $ ania A 

® Sealing cracks and leaks in pumps, heaters, apparatus, Pemneyte mane 

piping. 

© Tightening loose parts of apparatus, fixtures, tools. 

® Stopping leaks in basement walls. 

® Repairing cracked concrete floors. 

Write for your free copy of the Smooth-On repair handbook 

today. The — directions and clear pictures will help you 

to make hundreds of time-saving, money-saving repairs. 


ONE OFTHE TEN SMOOTH-ON REPAIR CEMENTS 


$mooth-On No. i, used on iron, steel, brass, and other ae y “a 
metals, isa Fag hardening "tbo te. cement that comes ' ; omer, No. tng F yond 


in 7. 02., and larger sizes. 4 
& engineers as well as plant 7mn- 
If scur -tehtdeeaes hasn't it, write us. . ig ss pe iy a 


SMOOTH-ON ~~ Siz ais 

coIN T 
i Smooth-On Mfg. Co., Dept. 54,570 Communipaw Ave., Jervey City 4, Wt BLAW-KNOX PIONEERS IN THE 
: Please at me FREE Repair Handbook. DEVELOPMENT OF 


| Neme FUNCTIONAL HANGERS 
iddress 
* City ; or ru ; VIBRATION ELIMINATORS 
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ELISA AL 
bt) od 1 OO 


No stops for speed changes 
— you can quickly speed 
up or slow down ma- 
diem to meet changes 
in production rou- 
tines and varying 
condition of ma- 
terials. Yes, Love- 
joy Variable Speed 
pulleys get the most 
out of your equi 
ment—provide 
simplified speed 
changes that save 
ou time and money. 
ey're easy to in- 
stall on old or new equipment, too. | 


a fractional to 8 H.P. Ratios to 3:1 infinitely vari- 
able. 










Low cost. Deliveries from stock. 








Lovejoy countersheRt Unit con- u Wide V-Belt 
Len - . ovejoy ‘ Pulley me 
Coiler. speed control on Tapping Machine. 


SEND FOR CATALOG AND COMPLETE DATA 


LOVEJOY FLEXIBLE COUPLING CO. 


5032 W. Lake Street Chicago 44, Illinois 
Alve Mire, Lovejoy Universal Joints and Lovejoy Variable Speed Transmissions 

























irens A Whole Sheet 


















With A Single Pass 


The American Loundry Machine Company's 
Super-Sylon Flatwork lroner irons table and bed 
linens so gently that it will iron paper napkins. 
ROCKFORD CLUTCHES are specified for 
American multiple chest flat-work ironers. Let 
ROCKFORD clutch engineers help your product 
designers specify the precise power transmission 
control needed for your machines. 


ROCKFORD CLUTCH DIVISION .Y 
goteenth enve Rocklord nois 


ROCKFORD CLUTCHES 





Can Aluminum 


be PLATED? 


Yes—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and de- 
veloping finishes for aluminum—painted, 
electroplated, anodized plus chemical and 
mechanical treatments. For the latest infor- 
mation, simply write on your company 
letterhead to: 
ALUMINUM COMPANY OF AMERICA 


1978-K Gulf Building Pittsburgh 19, Pa. 


SALADMASTER 

—mode by Kitchen Quip, inc. 

finished by Imperial Plating & 
Metal Finishing Inc. 


ALUMINUM COMPANY 
OF AMERICA 
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It's good business to do business with EARLE! 


B 


Imperial 


TRACING CLOTH FOR HARD PENCILS y f 


@ Imperial Pencil Tracing Cloth has 

the same superbly uniform cloth 

foundation and transparency as the 

world famous Imperial Tracing 

Cloth. But it is distinguished by its 

special dull drawing surface, on 

which ‘hard pencils can be used, ° 

giving clean, sharp, opoque, non- yu 

smudging lines. Ii} iT} / li 
Erasures are made easily, without 

damage. It gives sharp, contrasting 

prints of the finest lines. It resists sj PENCIL 

the effects of time and wear, and _ Mee 

does not become brittle or opaque. TRACING ive : 
imperial Pencil Tracing Cloth is” CLOTH 

right for ink drawings os well. 3 


Ne itaaa white or blueprints! 


with the world’s finest, largest selling 


VENUS 


DRAWING PENCILS 
<5 SI = 
e ACCURATELY GRADED 


—in 17 degrees 


e STRONGER -— the lead 


is Pressure-Proofed* 


e SMOOTHER -— the lead 
is Colloidal* processed 


* Exclusive Venus patent 


Uniform lines in weight and 
tone. Opaque lines for sharp, 
clear reproduction. Strong 
points, smooth in action. No 
smudge; no ghosts from era- 
sures. There's the right degree 
for your favorite tracing pa- 
pers. The result: sharper 
prints—by amy process! 


i ol 


TRY Venus on your pa- 
pers. Then see the print 
quality. Get Venus Techni- 
cal Test Kst with pencils 


in the degrees 
you want FREE! 


AMERICAN PENCIL COMPANY 
Hoboken, New Jersey 

Please send me free Venus Technical Test Kit with two Venus 
Drawing Pencils in these degrees: ( ) 


Dept. ME-1052 
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DO YOU HAVE THE 


LATEST INFORMATION 


ON PEERLESS PUMPS? 





MAIL COUPON FOR FREE 
ENGINEERING BULLETINS 
.». describing and illustrating 
GENERAL PURPOSE PUMPS, FIRE 
PUMPS, PROCESS PUMPS and 
MECHANICAL SHAFT SEALS. 





DESCRIBES TYPE A GEN- 
ERAL PURPOSE PUMPS 
from 11/4" to 48” in size with 
capacities to 70,000 gpm. 


ree Prentiss 








fossceises ENCASED 
CLOSE-COUPLED VERTI- 
CAL CENTRIFUGAL PRO- 
CESS PUMP for pumping 


t DESCRIBES HORIZONTAL 
FIRE PUMPS-— Underwriters’ 
Approved (Doyton Dowd de- | 
sign) single end multi stoge light hydrocarbons ond chemi- 
types end euailicry equip- cals where NPSH is limited 
mont. ond floor space is at premium. 








DESCRIBES THE PEERLESS 
FLUIDYNE LINE — one of 
the broadest ranges of end- 


shafts; for shoft sizes to 5 suction pumps offered; up to 
inches in diameter, 150 hp. 


t DESCRIBES MECHANICAL | 
SHAFT SEALS for prevent 


ing leeks along rotating 








CHECK, CLIP AND MAIL COUPON TODAY 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Los Angeles 31, California 


Please send the Bulletins checked below: 

] VERTICAL PROCESS PUMP 
] FLUIDYNE PUMPS 

] MECHANICAL SHAFT SEALS 


) TYPE A PUMP 
[) FIRE PUMPS 


NAME 
COMPANY 
ADDRESS 


city STATE __ 


cor aa a ae Se 
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PRECISION IS 
OUR CUSTOM... 


Diefendorf makes gears 
only to blueprint and 
specifications —to the 
closest tolerances for 
most precise require- 
ments. A complete or- 
ganization devoted ex- 
clusively to custom 
work. 


All materials, all types. 
All sizes. Engineering 
assistance available. 


DIEFENDORF GEAR 
CORP. 


Syracuse, New York 





3 


DIEFEND‘O:RF 
















WIRE FORMS 
METAL STAMPINGS 


Rely on 
DUDEK & BOCK 


You get precision Springs and 
Stampings that are easily assem- 
bled . . . that withstand stresses 
... perform under the most trying 
conditions. Rely on our free 
designing service. Our EXPERT 
ENGINEERS will produce designs 
that meet your exact needs—and 
save you thousands of DOLLARS! 


EEDY DELIVERY 


PEEM? 
= WRITE— WIRE or PHONE 
for Estimotes and Delivery Dates 


DUDEK « BOCK 


SPRING MFG. CO. 





2100 W. Fulton, Chicago 17, Illinois 
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PARR RST SH 8 


FOR ANY 


COUNTING 


or TIMING< 
JOB 


Ametron Recording Counter 


Consists of two basic electrical circuits, both normally 
open. Momentary closure of the counting circyit ad- 
vances indexing device one step. Momentary closure 
of print circuit covses unit to print occumuloted count. 
Automatic reset to zero available if desired. A wide 
variety of timing mechanism available as standard 
equipment. This unit may also be furnished to record 
elapsed time in these increments: 1/10 minute, 1/100 ACCURACY 
minute, | second and 1/10 second. Counting unit moy SINCE 
also be equipped for direct drive from a rotating shaft 1688 
to count revolutions in units of one tenth. bd 


Write for circular SC 23. 


STREETER-AMET COMPANY 


4101 RAVENSWOOD AVENUE ¢ CHICAGO 13, ILLINOIS 


* 
THE 
STANDARD 
OF 





Opportunities 
in CANADA 


FOR ELECTRONICS AND MECHANICAL 


ENGINEERS 


anada is today’s “land of opportunity” . . . offeri 
4 unusual incentives fre the technical and professiona 
skill required to man its ding develop . Cana- 
dian W. Cc y has a ber of attractive 
tions im its fast-growing Electronics Division at 
amilton, Oatario:— 

@ Electronics Engincers—3 to 10 years’ 
Design and ! ane of Radio 
Projects. 

@ Mechanical Engincers—3 to 10 years’ experience in 
Manufacturing, Tooling and for Manufac- 
turing for work on Defence and Home 
Appliances. 








in 
TV, Tele- 
and Def 





® Electrical Engincers— Experienced on small Trans- 
f for ht h rae Eecckann Depart- 





These are permanent positi imi: rity with 
excellent unities te get ahead in a Company and 
a Country = = unequalled future! Salary pl com- 
th qualifieati n rt 
Special assistance given in securing living accommoda- 
tion. Please give full details as to qualifications in first 
letter. Replies strictly confidential. Address replies 


be 











Manager of Engincering, Electronics Division, 


CANADIAN WESTINGHOUSE CGO., LIMITED, 
Hamilton, Ontario, Canada. 

















34,000 Pounds of Condensate 


. . must be removed every hour day and night from 
the steam coils in air driers processing salt at 
Manistee Salt Works, Manistee, Mich. 

These Sarco float-thermostatic steam traps have 
been doing the job since 1948 without a break, at 
a steam pressure of 150 psi. 

They can’t air-bind because each trap is equipped 
with a standard Sarco thermostatic air vent. These 
vents operate on the balanced pressure principle and 
are unaffected by changing or fluctuating steam 
pressures. 

Where very large volumes of condensate must be 
removed instantly, this trap has no equal. For addi- 
tional information, write for Bulletin 450-10 to 
Sarco Company, Inc., Empire State Bldg., New York 1, 
Nw, ¥. Advt. 604 
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“A secure future, exceptional ities for advancement, 
and a starting salary await you at Famcums, if you are 
one of the men we are looking for. We have openings right 
now for qualified engi and desig in all phases of 
aircraft ; we need top-notch men to us in 
our long-range military program: turning out the famous 
C-119 for the U.S. Air Forces. 

“Famcnmp provides paid vacations and liberal health and 
ife insurance . We work a 5-day, 40-hour week. 


1 coverage 
© en ee 9on eas ene Se ie ws on ees 
write me. Your inquiry will be held in strictest 
of course.” We Tydb 
* Walter Tydon, widely known aviation engineer and aircraft designer 


and veteran of 25 years in aviation, is Chief Engineer of Fairchild’s 
Aircraft Division. 





ERCINE AND AIRPLANE CORPORATION 


AEE FAIRCHILD Arcct Down 


HAGERSTOWN, MARYLAND 
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type 
exchangers 


(Condensers—Coolers—Evaporators) 


Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


wees 
Td 
_—_— 





River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 





Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 
Municipal plant cool water for diesel [ 


engines and a lubricating oil cooler. 


tions of Vogt Film Type exchangers and 
is available upon request. 


Bulletin HE-7 describes typical = 


BOTTOM: Jacket Water Coolers serving 
engines of 7,300 HP in the compression 
plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS. CHARLESTON, W. VA. 
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nershi 
Manufacturing Facilities 











OPPORTUNITIES 





Wanted — Material, 
me Instruments, 
ete. ‘anted and For Sale 














Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. 


POSITIONS OPEN 





ENGINEERS 
AND 


PHYSICISTS 
BS -MS-PH.D. 


Responsible positions in mechanical, 
electrical or electronic engineering, 
physics or enginecring physics for 
advanced development and design of 
special equipment and instruments. 
Prefer men with minimum of two 
years’ experience in experimental re- 
search design and development of 
equipment, instruments, intricate 
mechanisms, electronic apparatus, 
optical equipment, servomechan 
isms, control devices and allied sub- 
jects. Positions are of immediate 
and permanent importance to our 
operations. Southwestern location 
in medium sized community. Ex- 
cellent employee benefits. Reply by 
letter giving age, experience and 
other qualifications. All applica- 
tions carefully considered and kept 
strictly confidential. Ind. Rel. Man- 
ager, Research & Development 
Dept., 


PHILLIPS 
PETROLEUM COMPANY 
Bartlesville, Oklahoma 





RATES Classified Advertisements under this heed- 

ing in MECHANICAL are 
—" inserted at the rete of $1.70 ¢ line. $1.35 

@ line to members of ASME. Seven words to the | 


average. A box as one line 


wy eolune ents of aabiates of one 
inch at per ii insertion, 

must reach crete nario a ook 
preceding dete of publication. 


address counts ’ 
Minimum insertion Sal 5 line besis. Displey Adver- 








CENTRIFUGAL PUMP DESIGNER 


To take charge of designing, developing and testing 
Must be 


centrifugal to 1500 5 
wapeeed Reakelocnas design to 30,000 G.P.M 

eters design to 1200 psi. pressure 
Furnish of quillicssions. 


Address CA-4004, % “Mechanical Engincering..” 








SWITCHGEAR DESIGN 
EXECUTIVE 


Opportunity to establish and direct 
a switchgear design section includ- 
ing large air circuit breakers for 
leading electrical equipment manu- 
facturer in Midwest. Must have 
had considerable experience in that 
specific field as well as both demon- 
strated design ingenuity and 
administrative ability. Unusual 
opportunity. Salary open. Give 
personal history, education, experi- 
ence and compensation require- 
ments. Will protect present em- 
ployment. Address CA-4066, % 
“Mechanical Engineering.” 








ELECTRICAL EQUIPMENT 
DESIGNERS 


Leading manufacturer of electrical dis- 
tribution and motor control equipment 
is expanding manent enginecring 
staff. Wants electrical equi t de- 
signers—preferably but not necessarily 
with circuit breaker, sefety switch, bus 
dact, panelboard, switchgear, or clec- 
tric motor control experience. Mid- 
western location. Pension plan and 
liberal insurance program. Excellent 
opportunity for advancement. Salary 
open, give personal history, education, 
experience and compensation requite- 
ments. Will protect present — 
ment. Address CA-4065, % - 
chanical Engineering." 








ous Coating. 
Please send resumé to: 


TECHNICAL RESEARCH ENGINEER 


Experienced man with mechanical and chemical engineering back- 
ground. Should have strong bent for converting research results into 
workable industrial equipment; should also be able to carry out es- 
sential research in this connection. Versatility and energy are prime 
requisites. Initial effort will be in the field of high vacuum continu- 


National Research Corporation 
70 Memorial Drive 
Cambridge 42, Massachusetts 





Are You— 
A henical engi in 
More extrovert than introvert? 
A self-starter? 


d in p 1. independ 
and in wide variety of contacts and 
work? 


ds, > 








while income in much less time 
than in ether types of employment? 


Then write, with our assurance that it 
will be treated in strict confidence, to 
Mann Engineering Company, 805 Besse- 
mer Building, Pittsburgh 22, Pennsyl- 
vania, long established exciusive district 
sales 

















PROJECT ENGINEER 


National Engineering and Construction Company secks an 
experienced Project Engineer with several years of petroleum 
engineering background for work in the Midwest. 


This man must be capable of taking complete charge of a job, 
supervise layouts and design, select plant equipment, and main- 
tain amiable customer relations. 


In applying furnish a detailed resumé of your education, experi- 
ence, references and a recent snapshot. 
CA-4042, care of *‘Mechanical Engineering.” 


Salary open. Address 
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oo BYOAD APPROACH 


To 
ATOMIC ENERGY 
DEVELOPMENT 
WITH 


GENERAL @@ ELECTRIC 


ae. 


wy 


AT SCHENECTADY, NEW YORK 


the Knolls Atomic Power Laboratory is developing a nuclear power plant for 
a submarine. 


AT LOCKLAND, (Cincinnati) OHIO 


the Aircraft Nuclear Propulsion Project of the Aircraft Gas Turbine Division is 
conducting a major development in the use of nuclear energy. Plans for testing 
at the National Reactor Testing Station, Idaho Falls, idaho, are now under way. 





AT RICHLAND, WASHINGTON 


the Nucleonics Division conducts research, engineering design and process 
operations in the manufacture of nuclear fuels at the Hanford Plutonium Plant. 


To engineers of strong technical and leadership capabilities, and with respon- 
sible experience, these major installations offer continuing opportunities. 
Under coordinated management, the present national defense objectives 
are providing the ground work for later peace-time applications, in close 
cooperation with the Company's research and power engineering groups. 





Among the specific technical needs are: 


@ Scoping, chemical and mechanical engineering design of nuclear process plants. 
@ Fluid Mechanics and Heat Transfer Engineering. 

@ Instrumentation and Control, both electronic and thermal. 

@ Facilities Development and Test Engineering. 

@ Power Plant Installation 


You are invited to send your inquiry and resume to any of the following G-E 
organizations. All inquiries will be reviewed carefully on a confidential basis. 


Employee Kelations Section Supervisor of Personnel Technical Personnel Services 
Knolls Atomic Power Lab. Aircraft Nuclear Propulsion Project Nucleonics Division 

General Electric Company General Electric Company General Electric Company 
Schenectady, New York Post Office Box 132 Richland, Washington 


Cincinnati 15, Ohio 
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Me...an AIRCRAFT 


Engineer? And live 


in California, too? 


YeS, LockHEep CAN TRAIN 
YOU—AT FULL PAY! 


A great new career can be yours—as an Aircraft Engineer at 
Lockheed, in Southern California. 

The step up to Aircraft Engineering —and better living in 
California — isn't as steep as you might expect. Lockheed takes 
your knowledge of engineering principles, your experience in 
other engineering fields, your aptitude and adapts them to air- 
craft work. 


ENGINEER TRAINING CENTER—An Engineer Training Center 
helps you convert to Aircraft Engineering quickly, easily, at full 
pay. Top engineers teach you “the language.” You learn to work 
with closer tolerances, you become more weight-conscious. You 
may attend classes in the Training Center for three days—or six 
weeks. It depends on your experience and background. But, 
always, you receive full pay. 

On-the-job training follows while you are on your regular 
assignment. It helps prepare you for promotion. 


YOUR CAREER GOES UP—Lockheed’s policy of developing its 
own executives gives you a head-start toward management 
posts. Under this program, Lockheed holds management-train- 
ing classes on company time and Lockheed also helps you ad- 
vance your education at major universities in the Los Angeles 
area. The result: 95% of all Lockheed management openings 
are filled by promotions from within the plant. 

What’s more, Lockheed has augmented top pay with a far- 
reaching system of employe benefits. An outstanding retirement 
plan, low cost insurance, social activities are only a few. 


BETTER LIVING IN CALIFORNIA— Your way of life improvesas 
well as your work when you join Lockheed. Living conditions 
are better in Southern California. The climate is beyond com- 
pare: cooling breezes day and night in the summer, sunshine in 
the winter. Golf, fishing, motoring, patio life at home are yours 
the year ‘round. Beaches, mountains are only an hour from 
Lockheed. And your high Lockheed salary enables you to enjoy 
life to the full. 

NOTE TO MEN WITH FAMILIES: Housing conditions are excellent in 
the Los Angeles area. More than 40,000 rental units are available. 
Thousands of homes for ownership have been built since World War II. 
Huge tracts are under construction near Lockheed. 


Send today for illustrated brochure describing 
life and work at Lockheed in California. 
Handy coupon at right is for your convenience. 
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Special courses ‘ 
help you enon 


to Aircraft 
Engineering, 


prepare you for ‘ 


promotion. 


Lockheed 


engineers enjoy $ 


swimming and 
boating at 
beaches such as 
Balboa and 
Laguna. 


Patio life 
prevails the 
year ’round in 
Southern 
Celifornia. 


-—------------4 


ENGINEERING TRAINING PROGRAM 
Mr. M. V. Mattson, Employment Mgr., Dept. ME-10 


LOCKHEED 
AIRCRAFT CORPORATION 


Burbank, California 


Dear Sir: Please send me your brochure describing life and 
work at Lockheed. 





My Name 





My Field of Engineering 





My Street Address 





My City and State 


sib aise SS abana 
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Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 


North American Extras— 


Salaries commensurate with ability and 
experience * Paid vacations * A grow- 
ing organization * Complete employee 
service program * Cost of living bo- 
nuses * Six paid holidays a year * Fin- 
est facilities and equipment * Excellent 
opportunities for advancement * Group 
insurance including family plan * Paid 
sick leave * Transportation and mov- 
ing allowances * Educational refund 
program * Low-cost group health (in- 
cluding family) and accident and life 


insurance * A company 24 years young. 


Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 


fil CHECK THESE OPPORTUNITIES 
at North American 


Aerodynamicists 

Stress Engineers 

Aircraft Designers and Draftsmen 

Specialists in all fields of 
aircraft engineering 

Recent engineering graduates 

Engineers with skills adaptable to 
aircraft engineering 





Nine Pages of “OPPORTUNITIES” 








INDUSTRIAL ENGINEER 
Needed by large metal fabricator iocared in central 
lows co head up devoted to the develop 
ofstandard data. Prefercollege graduate. Must have 
oy = =p eget peer labor opera- 
tions. Would prefer man with experience op machine 
shop, sheet axetal and assembly operations. Please 
state qualifications io detai! 

Address CA-404$, % “Mechanical Engiacering.”” 














THERMO- 
DYNAMIST 


Mechanical Engineer with 2 years’ or 
more experience in the field of ther- 
modynamics and _heat-transfer; 
would prefer a man with M.S. De- 
gree, but not mandatory. 
Unusual opportunity to make fast 
progress and gain recognition in an 
uncrowded industry, diversified 
work on a wide variety of projects 
Company furnished meals, coffec, in- 
surance, hospitalization and medical 
care. Liberal vacation policy. Plant 
location Cleveland suburb, close to 
good residential arcas. Outline ex- 
i and minimum salary re- 
quirements in letter. Write Dept. 
3261-27. 


JACK & HEINTZ 


CLEVELAND 1, OHIO 


MECHANICAL 
ENGINEER 


Prefer a man with general mechani- 
cal design and development experi- 
ence on a-c and d-c rotating elec- 
trical machines, but not mandatory 
Background on aircraft equipment 
not necessary, but desirable. 


Unusual peace to make fast 
progress and gain recognition in an 
uncrowded industry, diversified 
work on a wide variety of projects 
Company furnished meals, insurance, 
hospitalization and medical care. 
Liberal vacation policy. Plant loca- 
tion Cleveland suburb, close to good 
residential areas. Outline experi- 
ence and minimum salary require- 
ments in letter. Write Dept. 3261 

27. 


JACK & HEINTZ, INC. 


CLEVELAND 1, OHIO 

















NORTH AMERICAN 
AVIATION, INC. 


North American Has Built More Airplanes 
Than Any Other Company In The World 


STOKER 
SALES 
ENGINEER 


Old and well established manufacturer 
of industrial stokers has an opening 
for a Sales Engineer with a background 
in steam generation 

Technical graduate preferred but not 
essential if sufficient practical experi- 
ence in combustion work has been 
secured. The line of stokers includes 
both Heating and Power Plant types. 
Replies, giving age and experience, 
will be held in strictest confidence. 


Address CA-4059, % ““Mechanical Engineering.“ 











‘Use a CLASSIFIED 
ADVERTISEMENT 








AC SPARK PLUG DIVISION 
OF GENERAL MOTORS 


CORPORATION 
PRECISION INSTRUMENT PLANT 


Positions now available for highest 

caliber personnel in the field of 

airborne automatic electro-me- 
chanical control equipment. 


MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
ELECTRONIC DESIGNERS 
MECHANICAL DESIGNERS 


New and expanding division of an 
established firm with 20 years of suc- 
cessful experience in the instrument field. 
Work involved deals with the manv- 
facture and development of highly 
complex equipment of the most ad- 
vanced type. 
Write or Apply 
AC Spark Plug Division 
General Motors Corporation 


1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 





for Quick Results 
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Nine Pages of “OPPORTUNITIES” 








MECHANICAL ENGINEER 


Responsible permanent position in new 
section of established company 
Graduate, age 35-50, experienced in 
chemical industry design including 
pressure vessels, piping, materials and 
specifications 
Paid holidays, paid vacation, low cost 
group health, accident and life insur- 
ance, retirement plan 
Salary commensurate with ability and 
experience 
Submit resumé of personal history, ed- 
ucation, experience, salary expected 
Application confidential. 
DIRECTOR OF DEVELOPMENT 
NITROGEN DIVISION 
ALLIED CHEMICAL & DYE CoRP. 
ORGANIC DEPARTMENT 
HOPEWELL, VIRGINIA 


The Tennessee Valley Authority 
wants Mechanical Engineers to assist in 
the design, construction, and operation 
of large steam electric and hydroelectric 
projects and transmission systems. 
Salaries start at $3700, $4450, and $5325 
for 40-hour week. All jobs carry auto- 
matic within-grade increases for satis- 
factory service, liberal vacation leave, 
sick leave, and retirement benefits 
Design jobs are in Knoxville and Chat- 
tanooga, Tennessee. Field construc- 
tion and operations jobs are at various 
sites in the Tennessee Valley area and at 
Paducah, Kentucky. Write the 


TENNESSEE VALLEY AUTHORITY 


Division of Personne! 
Knoxville, Tennessee 


Ries Sete areata. 
Aerophysicists , 
Designers, 


North American encourages advanced 
thinking, because they know looking 
ahead is the only way to maintain lead- 
ership in the aviation industry. That's 
why North American needs men of 
vision. If you like hard thinking and 











would like to work for a company thag 
will make the most of your ideas, you 
find real career opportunities at Nort 
American. North American offers y’ 

many extra benefits, too, 

North American Extras — 


INCREASED RESPONSIBILITY Salaries commensurate with ability and 
experience * Paid vacations * A -_ 


in ing organization * Complete em oyee 
ENGINEERING eek patideeeine t Pa 
PRODUCTION est facilities and equipment * Excellent 


opportunities for advancement * Grou 
MAINTENANCE eeeness indiptiag eaieaiee © Pol 
INSTRUMENTATION sick eave * Trans stolons peed mows 
CONSTRUCTION LIAISON gram ° Low-cost group health (includ-} 
INDUSTRIAL ENGINEERING ing family) and accident and life insur- 7 
DESIGN AND DEVELOPMENT 

ARCHITECT-ENGINEER LIAISON 


ance * A company 24 years young. ; 
LIBRARY SCIENCE 
MATHEMATICS 
STATISTICS 
METALLURGY 


investigate opportunities at our 


ATOMIC ENERGY 


INSTALLATIONS 








TECHNICAL PERSONNEL 


looking for 


. 


Write Today ‘ 

Please write us for complete informa< 
tion on career a at North 
American. Include a summary of your 
education, background and experience. 





Send resume and request for detailed information concerning 
Openings, Company Policies and Community Life 


TECHNICAL PERSONNEL OFFICE 
CARBIDE AND CARBON CHEMICALS COMPANY 
a division of 
UNION CARBIDE AND CARBON CORPORATION 
POST OFFICE BOX P, OAK RIDGE, TENN. 


NORTH AMERICAN 
AVIATION, INC. 


Aerophysics, Electro-Mechanical Research 
Division 
Dept. 6, Personnel Section, 


READ the CLASSIFIED ADVERTISEMNTS daidha Se ee i 


appearing in this section each month. North American Has Built More Airplanes 
Than Any Other Company In The World 
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LOCATE IN THE 


he 

easily cher ane oa yee hoy I 

ral. Rhee bene le noning paid vaca- 
ickness benefits, g life insurance be 


conor retirement plan’ sor 


aS 


of Exchainon. | 


E alboddertve; center ot o metropolitan area of | 
_ 150,000, is located in the Rio Grande Valley, one} 
a mile above sea level. The ‘Heart of the Land of 
‘Enchantment,"" Albuquerque lies at the foot o 
_ the Sandia Mountains which rise to 11,000 feet.” 
Cosmopolitan shopping centers, scenic beauty, | 
shies oric interest, year ‘round sports, and sunny, 
l, dry ‘climate make Albuquerque an ideal 
». New residents experience little difficulty in) 
ag ing adequate housing in the Albuquerque» 


; ’ Make application to the 
_ PROFESSIONAL EMPLOYMENT DIVISION 











TECHNICAL WRITERS & SPECIFICATION ENGINEERS 
ALSO NEEDED 
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INSTRUMENT ENGINEER 


Engineering Design pertaining to in- 
struments. Field work on instrument 
problems and development. Experience 
or special training preferred. Modern 
expanding chemical plant in Ohio 
Valley, West Virginia panhandle. 
Congenial management, excellent fu- 
ture possibilities 


Address CA-4063, % ““Mechanical Engineering.” 











for 
Estimating 


Design 
Process Development 
Fast Growing 
Medium Size Comp 
Major Chemical Process Equip 
Air Products, Inc. 
P O Box 538 
Allentown, Penna. 





7 














MECHANICAL ENGINEER 
Experienced or 
interested in 


MACHINE DESIGN 


Permanent position for graduate, age 
28-50. Previous experience in excavator 
design desirable but not a must 


Company is small but progressive 
and is presently expanding production 
facilities. Sales volume #s,000,000 
per year, Dunn and Bradstreet AAI, 
approximately 800 employees including 
steel foundry. Population of Marion, 
Ohio, about 37,000. Product—excava- 
tors 1/2 yard to 2-1/2 yard. 


Applicant must be board designer 
well grounded in engineering mechanics 
and machinery layout. Salary open. 
Write or apply giving — quali- 
fications and references our reply 
will be held confidential. 


THE OSGOOD COMPANY 
CHENEY AVENUE 
MARION, OHIO 


ATTN: J. E. Callouette, Chief Engr. 








Additional Opportunities 
are offered in the 
display advertisements— 
on pages 
64, 65, 111, 114, 139 





| 
| 
{ 
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DUPONT 


—— Offers 
MECHANICAL 
ENGINEERS 


Responsible Field 
Engineering Positions 
on 


The Savannah River Project 


®a Billion Dollar Atomic Materials 
Plant for the U. S. Atomic Energy 
Commission. 


Minimum qualifications for the open- 
ings are a B.S. Degree and consider- 
able PROCESS PIPING INSTALLATION 
EXPERIENCE. 


To well qualified engineers who are 
interested, we invite your considera- 
tion of the following advantages— 





* Association With an Outstanding 
Engineering Group 


* Opportunity to Add a Great Ex- 


perience to Your Professional Career 


* 54 Hr-Week With Overtime Pay 


% Housing Assistance & Excellent 
Employee Industrial Relations Plan 


FOR FURTHER INFORMATION 


Kindly Wire, Telephone or Send Us 
Your Name and Address 


E. |. du Pont de Nemours & Co., Inc. 


Construction Recruitment Section 
P. O. Box 117 Augusta, Ga. 


PROFESSION AL ENGINEER —with 10 years’ experience in the 
operation and masntenance of ceatral steam beating plant generat 
ing at 125 ibs Plant at present wodergomng catensive maintenance 
0 effect more efficient bring. Must be capable to directing um 
skilled personne! in the accomplishing of repairs, etc Bion: 
located on Northeastern New Mexico at elevation of approx 
SW0 fr ity of appros. 10,000, atmosphere very dry, climate 
moderate Address inguiriesco: Board of Directors, New Mexico 
State Hospital, Las Vegas, New Meaico, giving full experience 
record, two references and salary exper ted 


Excellent Opportunity for MPCHANICAL AND LUBRICATION 
ENGINEER —One who is thoroughly familiar with Bal! aod 
Roller Bearings. A college graduate in Mechanical Engineering 
preferred Atleast hve years’ actual experience in general industry 
Willing to travel. Write giving full details and qualifications 
in first letter. Salary Open. Address CA-4002, care of ‘Mechani 
ca! Engineering.” 
PRODUCT DEVELOPMENT PROJECT ENGINEER —Graduate 
engineer with several years’ experience in field of paper, coated 
paper or somslar fabricated products as a research engineer , product 
development enginec wachinery designer, methods engincer or 
in other engineering capacities. Position requires conducting 
r h into materials, methods and machinery — offers excelleat 
opportunity for creative work and advancement. Superior 
working conditions including medical and surgical plans, bos- 
pitalization plan, annuity plan and life iasurance coverage equal 
to salary. Congenial co-workers. Eastera location. Available 
to metropolitan area. Salary $4,500 co $6,500, junior engineer; 
$6,000 to $8,000, senor engineer. Address CA-4033, care of 
Mechanical Engineering 
DEVELOPMENT ENGINEER —-with creative ability and ord 
nality to bead design group and experimental laboratory for 
velopment of new, high-speed automatic equi mt, and impr 
ments to ¢xisting machinery, for manufacture of marc 
woodenware and paper products. Thorough knowledge 
modern machine design practice and utilization of present 
engineering materials required. Mechanical Engineering Gr 
ate with technical training and experience preferred. Age 40° 
years) Permanent position, some travel. Salary open. Sul 
resume. The Diamond Match Company, Engineering & 
chanical Development Department, PO. Box 229, Barber 
Obro 


DESIGNER — Experienced in design of special smal! and meds 
size machines, intricate mechanisms and tools. Positions 
esearch department on experimental and prototype equipan 
Must have record of accomplished designs made on bis oF 
Superior working « 

plans, bosprealization, plan, 

coverage equal to salary co-workers 
location. Available to metropolitan area Salary $6,000 
$8,000. Address CA-4034, care of ‘Mechanical Eoginecting.“* 


ENGINEER -SYNCHRO MECHANISMS —-Bogineer, with 
tensive background in design and manufacture of syachro tr 
formers, revolvers and repeaters on full time or consulting 
with well established firm having excellent reputation in aot 
field. Location, Metropolitan New York area. State quali 
ations. Address CA-4037, care of ‘Mechanical Engineering. 


EDITOR -or Literature Scientist, to handle technical licerat 
in foresge languages including French, German, Italian, Russi 
ete Salary commensurate with ox 
manent position with established Of ganization 
personne! benefits. For further information or interview, re} 
giving age, complete resumé of education, experience, of! 
pertinent data. Address CA-4099, care of “Mechanical En 


neering 


MECHANICAL ENGINEER —-Qualifications: Mechanical 
gioeer with at least five years’ experience in designing chemic 
process type equipment, with broad background in selection 
materials of construction and analysis of stresses in protects 
and design of pressurized equipment aod in fabrication mech 
and techniques. Experience in maintaining equipment of this 
type will be beneficial. Should be capable of assuming res 

sibs lity for establishing mechanical design practices in the Engi- 
neering Division of a large food and chemical processing com 
pany and for supervising the work of other engineers needed to 
arry out such a program. Age. Preferred age range 30 to 40. 
Salary’ Open. Location: Midwest. Requirements: Provide 
information on experience, education and age in reply. Address 
CA-4043, care of “Mechanical Enginceriag 


SALES ENGINEPR-—Experienced in the sale of boiler feed 
water conditioning. Must be familiar with Philadelphia area 
Salary open, well established firm Please send resumé of 
background. All replies beld confidential, Address CA 4061, 
cere of “Mechanical Frgincering 


SALES ENGINEERS —-for large iodastrial inserement manufac 
turer. Prefer men with special training in electronics sod 
raduates of recognized enginecring colleges Will consider 
fiecheeical aod Chemical Engineers. Fine opportunity for 
young engineers with sales aptitude to coanect with one of the 
fastest growing industrial instrument companics io the United 
States Locations: Cleveland, New ork, Chicago, and 
Philadelphia Address CA-40€2, care of “Mechanical Engi 
neering 





See Advertisements 
on preceding pages 
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DRAFT SMEN...——— 


WHY IT WILL PAY YOU TO 


WORK ON NUCLEAR POWERED SHIPS 


with Electric Boat, in Groton, Connecticut 


ee 


1. OPPORTUNITY —Pioncer in this sreat new field - today . 


MECHANICAL, knowledge of materials and 


... with following experience: 


ELECTRICAL, 





experience on marine or 
electronic circuits 





mechanical processes 


STRUCTURAL, knowledge of shipbuilding ‘ 





get a head start on the 
for tomorrow . 


BS woop gt 


in 20 years! 





4 your high earnings plus overtime provide a strong basis for SS SS Se ee 
f satisfaction. 
Peter Carpenter 
% 4. RELAXATION —-Leisurely living in Groton, Connecticut, free Electric Boat Division, General Dynamics Corp. 
- from city pressures, within minutes of every recreational Groton, Conn. 
a facility. Electric Boat's Housing Bureau will help you re- 


locate 


i 


{ 


4 GROTON 
b. a a 


POSITIONS WANTED 





INDUSTRIAL RESEARCH 
ENGINEER 


desires executive level position in metropolitan New 
York or Chicago. 15 years’ experience in industrial 
research laboratory operation and management 
M LT. Mechanical Eng. graduate plus advanced de- 

rees. Currently employed at salary of $15,000. Ad- 
} aver? A-4055, care of ‘Mechanical Engincer ing.” 





SALES ENGINEER —-BSME, 38 with excellent connections and 
14 years’ experience desires good nationally advertised lines for 


Mexico. Exclusive basis only and as manufacturer's repee 
sentative. M. J. Schroeder, Matamoros, 1236 Pre., Monterrey, 
Mexico 


MECHANICAL ENGINEFR--29--B.S. Degree. 6 years’ plant 
engineering experience in paper mill Desires position as plant 
engineer. Salary requirement $10,000. Available January Ist 
Address CA-4090, care of “Mechanical Engincering 
ENGINEERING “EXRCUTIVE 40, advanced degrees, ‘ube 
position. Unusual scientific background; manu 
facturing experience; management background including Di 
rector of Research, Chief Engineer, with some sales. Ourtstand- 
ing accomplishments in power plants, aircraft, rotating ma- 
chinery, refrigeration and air conditioning. Address CA-4032, 
care of “Mechanical Bagiaeering 


executive 


MECHANICAL ENGINEER “, "RSME M.E., Registered 
12 years of diversified experience in plant engiuecring involving 
heating and ventilation, machine design, structural and piping 
Ne sccupied as project enginect supervising the design and 
installation of heavy and light machinery for processing plant 
Desires responsible position as plant engincer or assistant. Ad 
dress CA-4035, care of “Mechanical Engineering 





HEAT TRANSFER SPECIALIST—Ph.D., chemical engineer, 
math minor, seven years’ diversified industrial experience, two 
years consulting cand combing experience, active ABC and Air 
Force clearances, publications, Sigma Xi. Address CA-4038, 
care of “Mechanical Engineer ing 

REGISTERED MECHANIC AL ENGINEER ER—Graduate Maseer 
in M.E.—3)—Geeking better position as Mechanical Engiocer, 
Salesman of Firm wative here or ia Cuba. Expericace in 
oul refinery. Speaks ~— and Spanish. Presently employed 
in the South. Address CA-4040, care of “Mechanical Engi 
neering 
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2. STABIITY—No draftsman has been laid off at Electric Boat 


3. HIGH WAGES—Together with achievement and security, 


_ ELECTRIC BOAT 


division of General Dynamics Corp 





EEK. OS 


. with Electric Boat, designers ye ‘builders 
of the world’s frst atomic-powered submarines! 


Name 


Address 


City 


CHIEF ENGINEER—BME, registered, 11 years’ experience 
Excellent background in al! phases of product devele t and 
engiocering. Handled pneumatic, hydraulic and electro-me- 
chanical projects. Good electrical and industrial electronics 
experience. Presently employed as Chief Engineer, previous 
experience as manager of research and devel ‘ot department. 
Desire responsible ition at administrative level Address 
CA-4041, care of Mechanical  Eaginceri z 





SENIOR ENGINEER —B.S., MS , has had ay years of all around 
experience in instrumentation, servo's, instrument design, elec 
tronics and production. Had visory and organizational 
experience in large operation. Eastern location preferred 
Address C. A-4046, care of ‘Mechanical Engiocering 


MECHANICA AL ENGINEER—Member of ASME; Age 49, 
married; Registered Graduate Engincer; Now employed, desires 
position as Mechanical Engineer. Twenty years of diversified 
mechanical experience involving Tool and Machine Design, 
Testing, Patent Developments, Pipe Fabrication, Inspection, 
and Administrative Duties. Will travel if necessary. Address 
CA-4047, care of ‘Mechanical Engineering 





MECHANICAL ENGINEER--25 years’ experience in design, con- 
struction and operation of building mechanical systems and boiler 
plants. Responsible charge of major private industrial and gover 

nmeatal projects. Graduate Illinois Tech, Registered, Member 
ASME tre connection with engineering consultants or indus- 

trial plant administrative engineers. Excellent record, one em 

ployer over 15 years’, located mid-west. Address CA-4052, care of 

Mec hanical Engineering.” 

MEC HANICAL ENGINEER-—31, 1, married, MS, Chief Engineer 
preseatly employed with smalicompany developing electronic and 
electro-mechanical devices. Broad background including sales 
and negotiations for government contracts. Desires similar re 

sponsible posit oo Address CA-40$7, care of ‘‘ Mechanical Engi- 
neering 





It will pay you to watch the 
announcements on these 
pages for an opportunity 
that you may be looking 
for or one that may be of 


interest to you. 


PIPING, 


Clip This Handy Coupen New! 
Application sent to you immediately. 


Please send me an application form for one 
of the profitable positions now open at Elec- 
tric Boat. 








marine experience, or steam 
wer plant, oil refinery or 
vy chemical plant ex- 
perience 





INVENTIONS _ 





WRITE for information about service for selling ioveotions 
Patent Engineering Development Co., 624 Southern Standard 
Building, Houston, Texas 





EMPLOYMENT AGENCIES 


AND SERVICE BUREAUS 





PLANT PERSONNEL, ENGINEERS, DESIGNERS —Draftsmen, 
Chemists, and Metallar gists, E. G. Seroud, Member ASME and 
President of Cleveland Engineering Agency Co., 2132 E. 9th Se., 

Cleveland 15, Ohio, will help you find positions or mea. 





ENGINEERS AND EXECUTIVES—This confidential service for 
outstanding men who desire positions paying $5,000 to $40,000 
will develop preliminary negotiations with reputable organiza- 
tions without risk to present position. For complete details, send 
experience record and expected salary range. Tomsett Associates, 
337 Frick Bidg., Piresburgh 19, Pa 








SALARIED POSITIONS $9.30080 $35,000. We offer 
the original personal employment service (established 
42 years). Procedure of highest ethical standards is 
individualized to your personal requirements Idem 
tity covered, present position protected Ask for 
particulars 


R. W. BIXBY, INC. 
115 Dun Bids. Buffalo 2, N. Y. 








SALARIED PERSONNEL $3,000 —$25,000 
This confidential service, established 1927, is geared co 
aceds of high grade men who seck a change of con- 
nection conditions, assuring, if employed. ful! 
Protection to present position. Sead same and ad- 
dress only for details. Personal consultation invited 
JRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 
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JET ENGINEERING 


...@ challenging of,portuntly 


Jet Engineering means more than a profession — it means pioneering 


a new industry. 


Only 10 years ago General Electric produced the first American jet 
engine. Since then jet power has revolutionized aviation, and G.E. has 
become one of the largest jet engine builders in the world. 


The future of the jet engine is practically limitless. For example, the 
market for jet transport aircraft has only been scratched. Today, the 
world’s airlines are preparing for the new era of jet powered air travel. 


General Electric Aircraft Gas Turbine Division offers an engineer 
unusual opportunity to shoulder responsibility. Here, an engineer's 
progress is limited only by his own ability. 


This is your opportunity for a permanent career in a progressive new 
industry. We invite you to match your qualifications with the chal- 


lenging assignments listed below. 


IN JET ENGINEERING 


SERVO MECHANISMS 
HYDRAULICS 
LUBRICATION 
ELECTRONICS 
THERMODYNAMICS 


POSITIONS AVAILABLE 


CREATIVE MECH. DESIGN TESTING 
STRESS ANALYSIS 
VIBRATION AND DAMPENING 
AERODYNAMICS 

FLUID MECHANICS 


HEAT TRANSFER 


ENGINE AND 
REACTOR CONTROLS 


Positions are available at West Lynn, Mass. and Lockland, Ohio. Please 
do not apply if your best skills are being used for vital defense work. 
Send your resume to: Technical and Supervisory Personnel, Aircraft Gas 
Turbine Division, Dept. M 


GENERAL 


P.O. BOX 196 


ELECTRIC 


CINCINNATI 15, OHIO 


This modern engineering and administration building is the hub of all activities ot G-E's jet center. 


» 


Boeing B-47, shown in rocket- geo 


assisted take-off. Powered by 
six G-E engines, the 
B-47 is the fastest known 
bomber in the world.) 


eee 


Cutoway of G-E’s J47, Amer- 
ica’s number one production jet. 
Among the planes powered 
by this engine is the famed 
North American F86 Sabre. 


G-E engineer congratulates Air 
Force technician on new engine 
performance record. G-E jet en- 
gineers maintain close contact 
with engine operation in the field. 


G-E engineers examine model 
of new turbojet. Group 
conferences such a: this ore 
stondard procedure in 
the development of G-E jets. 








RATES ore von xs 


Announcements 
inserted at rate of $20.00 
each issue. $15.00 per issue 
on yearly contract 














BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4106 Broedwey Kansas City 2, Missouri 





CONSULTING SERVICE 


Research and Development 
Product bs 
Special Production Machines 
“Tech” Maenvels prepared for 
Defense Contractors. 
Write for Brochure 
2212 E. 12th Street 


MAST DEVELOPMENT Devenpeort, iewe 





Manufacturers 
of Equipment 
Not Included 

















Consult Z. H. POLACHEK 
Reg. Patent Attomey 
1234 Broadway 


(at 31st St.) New York 1, N.Y. 
Phone LO 5.3088 











EHRCO DIE CASTING SERVICE 
Engineering Consultation— Die Castings 
Equipment _ Installation 
Die and Product Design 
John R. Ehrber, Pres 
303 Main Street, Stemiord, Connecticut 
Telephone 3-2308 











Industrial Power—-Surveys & Design 
MYERS & ADDINGTON 
Consulting Engineers 


21 East 40th Street poe Yee 16, N.Y. 
MUnay Hill 6-46 


MTT TTENEES NOMICS, SPECIAL PROCESS EQUIPMENT 


WAGGA PLANT LAYOUTS, INVESTIGATIONS 








2905 Vernon Place 
Cincinnati 19, Ohie 


arch, Inc. 
PROCESS DESIGN, DEVELOPMENT, ECO. 


AND MACHINE DESIGN, SITE SEARCHES, 








Blectrical Testing Laboratories, Inc. 

Electrical, ch I, phot tric, radio- 

metric and chemical Gchenatesien, rendering 

testing, research and associated services, in- 

cluding certification, inspections at factories 
and field investigations. 

2 East End Avenve at 79th St., New York 2! 





WELD TESTING 
Qualit of Operat ~ \ sree 
ott Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pe. 





SANDERSON & PORTER 
ENGINEERS & CONSTRUCTORS 


New York + Chicago * San Francisco 








C. M. HATHAWAY 
CONSULTING ENGINEER 


Project E , Product Devel 
Production Designs gow A and | _ 
Facilities for gre, Lab ‘ork, 
and Pilot aioe 


1395 S. Clarkson Street Denver 10, Colorado 





NUCLEAR DEVELOPMENT ASSOCIATES, inc. 
—NDA— 
Consulting Physicists, Mathematicians, and 


Engineers. Studies in Analytical Engineering 
and Mathematical Physics 


80 Grand Street White Plains, N. Y. 
W Hite Plains 8-5800 


Power Plants, Structures 
Transmission Systems 


Design, Supervision, Seapeation 
Appraisals, 


SARGENT & LUNDY 
140 S. Dearbom St., Chicago, Ill 








JACKSON & MORELAND 
ENGINEERS AND CONSULTANTS 
Design and Supervision of oamenction 


Reports & 
Machine Design Technical Publications 





Boston New York 


DELOS M. PALMER & ASSOCIATES 


CONSULTING ENGINEERS 
Reg. Mechanical, Electrical & Industrial 
Designers of Special Purpose Machines 
Product Development 
Laboratory and Model Work 


4401 Jackman Rd. Toledo 12, Ohio 


J. E. SIRRINE COMPANY 
Engineers 
Design and Supervision of Steam and 
Hydro-electric “Power Plants. Industrial 
Plants, Mechanical and 
Operating Surveys, Ap- 
praisals ¢ Plans ¢ Reports 


Greenville, South Caroline 








GEORGE H. KENDALL 
Consulting Mechanical Engineer 
Coat Reduction Studies Process of Product 
Redesign Exasting Products for Greater Prot 
Trouble Shooting Production, Design, Cost Problems, 
jalise Automatic Machinery Processes, Controls, 
New Developments, Parent Scudies, [nvestigations 
New Produces & Process Engineering Studies 
P.O. Box 72 (Ba 1925 Tel. Darien $-1904 
Nororod Heights Darien, Connecticut 








huljia n 


ENGINEERS © CONSTRUCTORS « « 


Y POWER PLANT 


SPECIALISTS 
A ABUTILITY- INDUSTRIAL * CHEMICAL 


1200 N. Broad St., Phila. 21,Pa. 


NSULTANTS 


The above consultants are available 


to your engineering and management problems 
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An announcement in this 


section will acquaint others 


with your specialized practice. 


STANLEY ENGINEERING COMPANY 
CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Surveys 


Hershey Building Muscatine, lowe 














DESIGNING 
ENGINEERING 
Machines © Products © Plants 
Processes @ Production @ X-Ray 


SAM TOUR & CO., INC. 
44 TRINITY PL.,.N. ¥. 6, N.Y. 








to work out solutions 
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3 Waldes Truarc Rings Replace 19 Parts 
Save $6.75 Per Unit...Cut Weight by Nearly 16% 


OLD WAY 2 Threaded nuts locked bearings in 
place. 8 screws and washers positioned bearing and 
shaft assemblies. This fastening method required expen- 
sive tapping and threading. Assembly was slow and 
costly. 


Airborne Accessories Corporation, Hillside, New 
Jersey, uses Waldes Truarc Retaining Rings to take 
all thrust load from right angle bevel gears in their 
ANGlgear*. Truare Rings make ANGLgear* more 
compact—save approximately “%“ at each end of 
housing. By providing a choice of 3 mounting 
possibilities — instead of 1 — Truarc Rings make 
ANGlgear* adaptable to many different assem- 
blies. New design increases load capacity . . . elim- 
inates machining of threads. 

Redesign with Truarc Rings and you, too, will 
*Trode Mork of Airborne Accessories Corp. 
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SEND FOR NEW CATALOG > 


=, TRUARL 


REG.U & PAT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., 





TRUARC WAY Two Truarc inverted rings (Series 
5008) provide uniform shoulder to lock bearings in 
place, position bearing and shaft assemblies. Addi- 
tional Truarc Ring (Series 5100) locates ball bearing 
...eliminates 1 sleeve type spacer. 


cut costs. Wherever you use machined shoulders, _ 
bolts, snap rings, cotter pins, there’s a Waldes” 
Truarc Retaining Ring designed to do a better job 
of holding parts together. é 

Waldes Truarc Rings are precision-engineered 

. quick and easy to assemble and disassemble. 
Always circular to give a never-failing grip. They 
can be used over and over again. 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waldes Truarc engineers for 
individual attention, without obligation. 


Waldes Kohinoor, Inc., 47-16 Austel Ploce, L. 1. C. 1, N.Y. 


Please send me the new Waldes Truarc Retaining Ring 


catalog. ME 104 


(Please print) 
Nome 
Title 
Company 


Business Address 


LONG ISLAND CITY 1, NEW YORK 


PALOES THUARC HETAINING RINGS AND FLIERS ARE PROTECTED BY ONE OF HORE OF THE FOLLOWING 
U.S PATENTS 2:302.947, 2302948 2416 652 2.420.921, 2.420.941: 2.499.705: 2.441 046: 2.455 165 


2403380 2463.303 2487 602 2487803 2491 306 2509 081 AND OTHER PATENTS PENDING 
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c 
Mecu of your Long Distance telephone 
ane WI res _ system works through cable but open- 
wire lines are still the most economical in 
many places. Thousands of these circuits 
are so short that little would be saved by 


a 
using elaborate carrier telephone systems 
which are better suited for long-haul 
routes. But a new carrier system... the 


Type O designed especially for short 
hauls...is changing the picture. It is 
Connecting new multi-voice system to open-wire economical on lines as short as 15 miles. 


lines, near Albany, Georgia. With new system, es . 
150,000 miles of short open-wire telephone lines With Type O thousands of lines will 
can be made to carry up to 16 simultaneous 


Sana ere Type O is a happy combination of 
many elements, some new, some used in 
new ways. As a result, terminal equip- 
ment takes up one-eighth as much space 
as before. Little service work is required 
on location; entire apparatus units can 
be removed and replaced as easily as 


carry as many as 16 conversations apiece. 


vacuum tubes. 

Moreover, the new carrier system saves 
copper by multiplying the usefulness of 
existing lines. For telephone users it 
means more service... while the cost 


stays low. 


Repeater equipment is mounted at base of pole in 
cabinet at right. in easyto-service position. Left 
hand cabinet houses emergency power supply. System 
employs twin-channel technique, transmitting two 
channels on a single carr’ r by using upper and lower 
sidebands. A single c.illator serves two channels 











BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for creative men in scientific and technical fields 
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Lubrication does 
a good job 


for BLISS “ 


@ Trabon Automatic Lubricating Systems are standard 
equipment on high speed, hot forging presses produced 
by The E. W. Bliss Company, manufacturer of mechanical 
and hydraulic presses for industry. 





On hot presses, exposed to scale and dust, Trabon provides 
a slow, steady flow of lubricant through the bearings 
while the machine is under full load . . . there is no 
chance for dirt to work into and damage the bearings. 


Trabon has the only completely enclosed measuring valve 
that notifies the operator if trouble develops .. . each bear- 
ing gets the right amount of clean lubricant at the right 
time. The Trabon system can be buried in dirt, dust, water 
or grime and operate efficiently — at profit to owners! 


TRABON ENGINEERING CORPORATION 
1814 EAST 40TH STREET + CLEVELAND 3, OHIO 


OIL AND GREASE SYSTEMS 
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& Permutit ion exchange processes remove dissolved mineral mat- 
ter including silica. And produce feedwater equivalent to distilled 
water at only a small fraction of the cost of distillation. 


For high pressure power plants that means it is now possible to avoid 
boiler scale and hard-to-remove silica deposits on turbine blades. 


Demineralization is accomplished by the use of two ion exchange resins — 
Permutit Q and Permutit S. Permutit Q is a high capacity hydrogen 
cation exchange resin. Permutit S is a highly basic anion exchange resin. 
Several arrangements of equipment are used depending on the individual 
requirements—composition of the raw water, volumes to be treated, 
boiler pressures and operating conditions. Permutit will cooperate with 
you in selecting the hookup best suited for your boiler plant. Write today 
for full information. 


The ABC’s of 
Better Boiler 
Feedwater 


A 
b 


TWO STEP WITH DEGASIFIER: In large demin- 
eralizing plants, a degasifier is usually included as an 
inexpensive means for removing carbon dioxide. 


TWO STEP WITHOUT DEGASIFIER: No repump- 
ing required. Used where total quantities are not very 
great or with waters of low bicarbonate content. 


( 
I) 


THREE STEP WITH DEGASIFIER: Extremely econ- 
omical and effective arrangement for waters containing 
relatively high amounts of sulfates and chlorides. 


MIXED BED: An extremely compact arrangement. 
Both cation and anion exchangers are in the same 
unit. Used alone or as a final step. 


The equipment described 1s also turnished in multiunit arrangements to treat whatever quantities of water are required and to meet all operating conditions. 
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NEW TIMKEN’ BEARING PILLOW BLOCK 
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Expansion pillow block. Floating bearing. 


First application of new tapered bore 
TIMKEN’ bearing makes new 
Dodge -Timken pillow block more compact 


I; takes up less space. It weighs less. Yet the new 
Dodge-Timken” All-Steel pillow block has tre- 
mendous load-carrying capacity. 


It’s the result of the combined achievements of 


the Dodge Manufacturing Corporation, Mishawaka, 
Indiana, and The Timken Roller Bearing Company 
and makes use of an entirely new Timken bearing. 
Never before has a self-aligning, non-adjustable 
tapered roller bearing with tapered bore been used 
in pillow blocks. 

Being of all-steel construction, this new Dodge- 
Timken pillow block is more compact and fills a 
real need where space is a factor. It is available in 
both expansion and non-expansion designs. And it 
incorporates all the advantages of Timken tapered 
roller bearings. 

Because of their tapered construction, Timken 
bearings take radial and thrust loads in any com- 
bination. Line contact between rollers and races 
gives Timken bearings load-carrying capacity to 
spare. Timken bearings are made of the finest steel 


ever developed for tapered roller bearings— Timken 
fine alloy steel—and under normal conditions will 
last the life of the machinery with which the pillow 
blocks are used. 

When you install new Dodge-Timken pillow 
blocks, you can expect dependable performance 
because the bearings are the best. No other bear- 
ing can give you all the advantages you get with 
Timken bearings. Specify them for all your other 
machinery, too. Look for the trade-mark “Timken”’ 
on every bearing. The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: ‘“TIMROSCO”. 


— This symbol on a product means its bearings are the best. 


TAPERED ROLLER BEARINGS 





’ 


— BEARING TAKES RADIAL J) LOADS OR ANY COMBINATION 


a > 


i 
NOT JUST A BALL ©) NOT JUST A ROLLER —) THE TIMKEN TAPERED ROLLER (> ) AND THRUST 
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